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PREFACE. 


This book does not presume to be a treatise on Arithmetic. 
It contains tlie Notes of Tjectures' given by the Author during 
a series of years in connection vvitb the Training Courses for 
Teachei's of Commercial Arithmetic engaged in the Technical 
Schools of Yorkshire. It is assumed that students will have 
had a preparatory courst‘ in the fundamental operations of 
Arithmetic b(‘fore attemfiting to work thiough this volume. * 

Part- 1 contains all that is requirt^d for the Elementary^ 
Stag(‘ for Commercial Arithmetic. The examples are, in the 
iiiaiii, original, though some have been collected from Examina- 
tion Papers. The method used for decimalisation of money 
will give T’esults with an error of less than a farthing. It 
is hoped in the near future t-o publish Part II. of the Hook 
in wliicli the subjects treated m Part I. will be more fully 
developed. The Author trusts that the present volume may 
be fiiund useful by Teachers of Commercial Antlimetic in the 
numerous Technical Schools of the country and by Teachers of 
iiie Commercial Side of the Secoiidary Schools of the country. 

GEO H. DOUGLAS. 


The Ohammak School, 
Bradford, 1906 
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CHAPTER I 

ADDITION AND SUBTRACTION 

To add numbers together is to find a single number 
equivalent to the numbers jointly, and the result is known as 
the sum, e.g., the sum of 5, 10, and 2 is 17. Quantities can 
only be added when they are of the same kind ; tlie sum of 5 
shillings and 3 shillings is 8 shillings ; but we cannot add to- 
gether 5 shillings and 3 feet. We may add together 5 shillings 
and 3 pence by first expressing them m the same denomination, 
thus 60 penc^e and 3 pence have a sum 63 pence, or 5 shillings 
and J shilling have a sum 5^ shillings. From this rule we get 
the usual convenient arrangement of numbers or quantities, so 
that those of the same kind come in the same columns. 

Examples : — 

(1) Find the sum of 349, 211, 6014, and 38. 

:U9 

211 

5014 

3S 


5012 


The units have been arranged underneath each other, the 
tens in the second column, and so on. The mental operation 
should be as follows : add up the units column thus — 8, 12, 13, 
22, i.e., 2 tens and 2 units. We put the 2 down and carry the 
2 tens along with the other tons thus; 2, 5, 6, 7, 11, i.e., 11 
tens or 1 hundred and 1 ten ; we x>ut the 1 down in the tens 
column and proceed similarly with the hundreds column; 3, 
3, 6, and so on. 


(2) Add together £5 3s. fijd., £17 12s. 8d., £27 5a. ^d.. 
and £10 lls. 6d. 


£ R. 

5 3 

17 12 

27 5 

10 11 


d. 

8 

H 

5 


B jp 


£60 1 2 10^ 
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wo have arranjyod the £’s iii one column, the shillings 
in another, and the pc'iice in a third. 

(11) Add together 1*115, *0056, 1200, 44*75. 


1-35 

•ou.-)r> 

1200 
44 7r> 

124(i 105(i 


(4) Add2i mi, liJ, 22;,. 

Hei’o wo have to change the fractions to equal fractions all 
of th(^ same namt‘ ; the smalle^st denomination to which we can 
bring halvc's, fourths, sixteentlis, and 12ths is 48ths. We 
proeiH^d thus : - 

+ 13;* + 1]/. f 22 i', 

- -i U + il -i 2M K 

- 3S 1 vv 

- 4()|:; 


We have first added the whole numbers togetlier, then 
changed the fractions to e(|uivalent fractions with 48 for 
denominator and added the fractions. The sum of the frac- 
tions is wliich is equivalent to 2 units and -g. 

In pT'acflce the work is often abbreviated thus : — 

2’ 4- U’i + III + ‘-^'*^1^ 

24 H- 3« + 33 f 2S 
48 

The student should notice the same princijile in the various 
examples, viz., to add together only (juantities of the same 
name. Addition is thus seen to be a simple operation, hut it 
is a very important one in Commercial work. The two essen- 
tials are accuracy and speed .* the latter can only be acquired 
by practice. Examples Hke the following will be found useful. 
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Add the following numbers both vertically and horizon- 
tally : — 


I 


561 


33 

9046 

392 

44 

1 

9412 

5123 ; 

123 

357 

1 

376 

1 365 

456 

1205 


28 

5 ! 

789 

369 

i 

472 

432 1 

26 

7 

1 

5665 

1673 ' 

525 

804 


311 

888 

674 

3721 


2814 

706 

37 

9420 


7777 1 

45 

904 

365 

i 

4040 

5126 ' 

12 


The results should bo filled into the blank spaces, and the 
final sum should be the same whether the column of answers 
or the row of answers be added up. 

It is useful in adding to observe quickly the numbeis whose 
Slim IS 10, e.g., 2 + ^^, 3 + 7, 1 + 4 + 5, 6 + 4, &e. 


SUBTRACTION. 

This is the inverse operation to addition and has a similar 
principle, i.e., you can only subtract a quantity from another 
quantity of the same name. To subtract 5 from 12 is to find 
the number which must be added tp 5 to make 12, i.e., 7. 


Examples : — 

(1) Subtract 8345 from 9028. 


9028 

8345 

683 

The mental operation is as follows : — 5 and 3, 8, pi>t down 
3 ; 4 and 8, 12, put down 8 and carry 1 ; 4 and 6, ] 0, put down 
6 and carry 1 ; 9 and 0, 9. 
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(2) Subtract £23 17s. 2Jd. from £39 3s. 6Jd. 

£ s. d 
39 3 ()} 

23 17 21 

£ir) « 3] 


The mental operation is as follows : 2 fartliings and 3 
farthings, 5 farthings, put down 3 fartliings and carry Id.; 
3d. and 3d.. 6d., put down 3d.; I7.s. and Os., 23s., put down Os. 
and carry £l ; 4 and 5, 9, put down 5; 2 and 1, 3, put down 1 

(3) Subtract. *070 from 1*2. 

1-2 

•075 

1125 

5 and 5, 10; S and 2, 1 0 ; 1 aiul 1,2; 0 and 1,1. 

(4) 153-3]. 

-12 

-12^ 

(5) Take the sum of 4531, 291 H, 337 and 4005 from 62345. 

(52345 


4531 

2918 

337 

4()05 

49954 


5, 12, 20, 21 and 4, 25 : put down 4 and carry 2 ; 2, 6, 6, 
9 and 5, 14 : put do\\n 5 and carry 1 ; 1, 7, 10, 19, 24 and 9, 
83; ]ml down 9 and carry 3 ; 3, 7, 9, 13 and 9, 22 : put down 
9 and carry 2 ; 2 4, 6 ; put down 4. We have thus per- 

formed the two operations of adding and subtracting together. 
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(6) Find change out of £5 after paying away 3s. 3d., 
28. lOJd., 10s. 6d., 7id. and 13s. 9d. 


£.5 0 0 

0 3 3 
0 2 10.1 
0 10 6 
0 0 7.1 
0 13 0“ 

£3 9 0 


+ is the sign of the operation of addition. 

— is tlie sign of the operation of subtraction. 

EXAMPLES I 

1 Add tDgctlior 34,125, 9,073, 10,433, 57, 819. 

2. It 5s. lOd. Jfl spent on gloves, 9s. (kl on eollaps, and 48. «Sd. on 
tiorj, Ixow much 18 spent altogether ? 

3. A country contains 40,602 inih's of railway at the beginning 
of tlie year, and *49,271 miles nt the end How many milas have been 
added during the y<‘ur ? 

4 Tho population of Scotland 1,942,717 in 1891, and 

2,173,756 m 1901 , what is the increase in the ten years ? 

5. fn 1893 an ounce of silver was worth 35 026 pence; m 19(KJ 
till' price had dropped 7 376 pence; what was then tho price ? 

0. A reservoir contained 23,763,479 gallons of w.iter, and in 
a dry season when no more water came in 13,682,972 gallons wore 
drawn otT. How many gallons were then left ? 

7. Four jars contain 7*2(> litres, 3 8.5 litres, 10*1 litres, and 0*90 
litres respectively How- many litres is this altogether ? 

8. A flat IS let for £76 a year, and Hie landlord puss rates and 
taxes amounting to £26 13s. 9<l. What i.s tho net amount lie receives ? 

tl. A cask weighs when empty 4*38 kilogrammes, and when full of 
oil 60*46 kilogrammes. Wliat does the oil weigh ? 

10. From 47,593 take tho sum of 6,394, 2,019, 376, 7,426, lfi234, 
and 4,293. 
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11. Add the following vertically and horizontelly : — 


347 

750 

214 

73504 

53240 

1423 

2334 

87 

81205 

72821 ! 

981 

1991 

408 

4792 

90543 ! 

70 

045 

23 

31265 

4987 ; 

4502 

9 

8127 

309 

759 ' 

813 

330(‘) 

045 

44772 

8237 1 

7014 

712 

31 

50053 

93 

305 

8104 

2244 

14151 

0298 

99 

930 

372 

70 

78458 

1001 

i 810 

1 2815 

8034 

9307 

4 

1 75 

1 ! 

7452 

48120 

609 

2027 

1 3880 

38590 

5280 

33 

415 

1 9425 

472 

813 

7128 

3333 

! 871 

6413 

4321 

6330 

8106 

1 4330 

20497 

00183 

444 

i 574 

2859 

81305 

4771 

5263 

01 

1 9208 

420 

.5042 


12 The two given cohinmH represent the Dr. and CV eolmniis of a 
Journal. Tlieir totals should agree. IVst this by adding both up. 


Dr. 


1 

1510 

9 

i 

30578 

25 

2 

0 


4575 

0 

0 


6570 

8 

4 


7690 

9 

k> 


3201 

2 

0 


4090 

10 

9 


2000 

0 

0 


909 

3 

3 


i 

J.37 : 

i 

! 10 

2 

2040 

5940 

10500 

175 

(» 

i 

137 



1 

! 

1 

21 

34 

20 

32 

58 


Cr. 


(i 

0 

ir> 

5 

a 

2 

b 

8 


1 


I 


I 


I 



I 


JO 


0 

4 

0 


o 


4 

0 

2 

8 

8 
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13. The following is a statement showing the value of declared 
exports. You are to calculate the differences, and insert them in the 
columns headod increase or decrease, as is done in the first two, and 
find not increase or decrease and totals. 


Articles. 

i Aug , 

1 

, 1902. 

1 

Aug , 

, 1901 

j Increase. 

Decrease. 


£ 

S. (1 

£ 

s 

d 1 

£ s. d 

£ 

s. 

d. 

Dress (irOO<l8 . . 

1614G 

6 

2 

18023 

11 

8 1 


1877 

5 

6 

Linings . 

2825G 

0 

7 

174.33 

15 

7 i 

10822 5 0 




Wool 

a46{)3 

6 

4 

22142 

12 

2 





(Jotton Cloths 

17258 

18 

7 

14277 

6 

2 





Alpaca Hair . . 

14049 

11 

8 

3533 

19 

8 





Machinery 

7037 

17 

10 

1908 

4 

7 





Cotton Yarns . 

6835 

6 

4 

2262 

12 

11 





Silk Yarns 

4831 

5 

10 

4473 

2 

9 


1 



Worsted Coatings . 

4676 

8 

4 

5868 

4 

1 





SUk Goods . . 

3714 

2 

8 

8355 

12 

5 





Iron Wire 

. 1686 

19 

0 

2365 

1 

3 





Hides 

1010 

7 

10 

582 

11 

8 





Woollen Cloths ! 

859 

8 

11 

1055 

3 

8 





Horses 

475 

0 

h 

34 

10 

4 





Chemicals 

138 

17 

0 

468 

16 

1 





Grease 

93 

17 

2 

349 

18 

3 





Paper . . . 

453 

5 

2 

110 

2 

8 






1 



1 

1 
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CHAPTER T1 
MULTIPLICATION 

Consider tlie following example of the ordinary method 
of multiplying two numbers together. 

To multiply 342781 by 235. 


W^OKKiNG. Explanation. 
342781 
235 


1 7 1 3905 -- 5 tunes 342781 

1028343 - 30 „ 

()855()2 --"200 „ 


80553535=235 times 342781 


The point to be observed is the position of the figures 
in the three partial products. It is evident that we could 
have the three partial pn)du(^ts in any order, provided that 
they have their relative positions— for example let us take 
the 200 times first. 


342781 

235 


685502 =-200 times 342781 

1028343 = 30 ,. 

1713905 -- 5 „ 

80553535 = 235 times 342781 


The latter method is preferred by many workers now, and 
we shall find it useful later in discussing aj)proximations. 

Sometimes special relations among the figures of tiie 
multiplier will suggest a shortening of the labour. 
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(1) If the multiplier has 1 as a digit, we maj begin with 
that digit, taking care to give tlie other jiartial products their 
correct relative positions 

53426 X 217 


53426 

106852 (200 times) 

373982 (7 times) 

11593442 


To multiply 3645*23 by (1*02)“. 

3645-23 

72-9046 (-02 times) 

3718-1346 (1-02 times) 

74-362692 (-02 of 1-02 times) 


3792-497292 

(2) 632041 X 192328. 

We notice that 32 is 4 times 8 and 1 92 is 6 times 32 : we 
may perform the multiplication with three partial products. 

632041 

192328 

5056328 - 8 times 

20225312 - 40 X 8 times-: 320 „ 

121351872 - 600 x 320 „ -102000 „ 


121559181448 

Again : 

392056 

14735 


2744392 

5488784 20x700 „ 14000 „ 

13721960 5x7 „ = 35 „ 

5776945160 14735 „ 

In the latter, for example, we multiplied by 7 first ; we 
next took twice that 7 line and placed it one place to the left ; 
finally we took 5 times the 7 line, placing the figures Jwo places 
to the right of the 7 line. 


192328 


700 tiinw 


700 times 
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(3) As 2x5=10, 4x25=100, 8x125=1000, we can 
multiply by 5 by adding a cipher and dividing by 2 ; multiply 
by 25 by adding two ciphers and dividing by 4 ; multiply by 
125 by adding 3 ciphers and dividing by 8. 

136x125=- 136000-^8== 17000 
2013 X 125 = 2013000-5-8 =251625 
376 X 25= 37500-5-4= 9376 

In practice it is done mentally. 

243x126 = 30376 
613x 126 = 766-26 
36-12x26 = 903 

In the last example we divide by 4 moving the figures 
two places to the left : thus 36 -r 4=9 and the 100 makes this 
900. 

(4) If the multiplier consists entirely of nines the following 
method can be used. 

81475x999 Write down 81476000 
and subtract 81476 


Result = 813936^ 

This is derived from the fact that 999= 1000-1. A similar 
method may be used when the multiplier is near a power 
of ten. 

25637x9996; 

266370000 = 10000 times 25637 
102548= 4 times 25637 


266267^= ^^^_traw_J^37 

Such products can be obtained mentally. 

(5) Multiplication by 11. 

(52957 X 11 = (592527 

Mental process, put down 7. 

7 and 5 = 12, put down 2, carry 1. 

l+5-f9 = 15, „ 5, „ ]. 

1+9+2 = 12, „ 2, „ 1. 

1+2 + 6= 9, „ 9. 

6 = 6 , „ 6 . 
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The reason will be seen if the following be examined. 
62957 

n 

62957 ^ 

(»^K57_ 

m^27 

The object of practising these sliurt methods is to beget 
in the student tJie alertness to notice and take advantage 
of anything special in the figures. 

Example of multiplication in decimals. 

37-654 X 20- 143. 

37()54 

20143 


112962 

150616 

37054 

7530S 


758;464522 

This is the usual method ; the numbers are multiplied 
without reference to the decimal point ; the number of figures 
after the point in both multiplier and multiplicand give the 
number of decimal figures in the product — 3 + 3 or 6 in the 
present example. The student should notice the partial 
product by 2 in the above example ; we have moved two 
places to the right from the previous partial product. 

Before showing another method there are two preliminary 
points to be considered. 

fl) Remember the effect of multiplication or division by 
a power of ten — each figure is simply moved up in the former 
and moved down in the latter as many places as there are 
ciphers in the operator; e.g., 

364x100 = 36400 
43-475 X 100 = 4.347-5 
•00.576x1000 = 5-76 
124-10 = 1-2 
•3456 -5- 100 = -003456 
9376-81254-10000 = -93768125 

The result is the same if wc consider the point moved in 
the reverse direction. 
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(2) If we multiply one factor and divride the other factor 
by the same number the product will be the same ; e.g., 

72x12 = 804 
210 X 4 = 804 

(We li.ive niitltipluKi 72 by 3 and divided 12 bv 3.) 

18x48 = 864 (18 = 72^4. 48 = 12x1). 

Similarly 36*478 x *356 will bo the same as 3647*8 x *00356, 
as we have taken 100 times 36*478 and 100th part of *356. It 
will also be the same if we take 3*6478 x3'56. 

Thus the other method I wish to show is begun thus : 
make the multijMer have one unit figure by moving the 
point ; in the multiplicand move the point as many places 
the reverse way. 

Example : 37*654 x 20*143. 

370-54 

2- 0143 

753-08 

3- 7664 

1-50616 

•112902 

75 8-464522 

Compare this with the previous working. The result is 
the same. In this example we have begun the multiplication 
with the 2 or the unit figure. We can easily tell at once where 
our decimal point is to bo as the product of 2 x *04 must be *08. 
This is a great advantage, as we shall see in approximate 
multiplication. This method should be practised. 

Another example : 3048-725 x 04236. 

30-48725 

4-236 Ono unit ligui-o 


121-04900 

0-0!)7450 

-9140175 

-18292.350 


129^U399100 

The original factors had 3-1-5 decimal figures. The product 
has 8. 
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To multiply a sum of money by a wliolc number, e.g., 
£27 15s. 8id. X 173, 


The following is a compact way of showing the working. 

Working. 

£27 15 2' 173 halfpence. 

173 I 

8Gcl. -f Ul. 

£4806 1 7 64 1 1 .384 =- S X 1 73d. 

12U70 

' 122fl. 4 6d 
I 86.5 -.5 X 173sh, 

1 173 -lOxl73Kh. 

20,273 7 

13.5£ + 17Hh. 

1211 =7 X £173 
346 =20 X £173 

£4806 


In practice all that need be shown is : — 

£35 12 71 4 23 

23 

5_-3 

£81^ 9 10^ 161 

12j 166 

13— 10 
46 

23 

20 289 

14— 9 
115 

69 

819 


If the multiplier is small the work may be ddn^ mentally. 
£13 17s. 6id x7=£97 2s. 7Jd. 
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Sometimes the multiplier may be split up into factors. 

£17 3 2i X (factors 7 <Sr 5). 

7 

120 2 ;>.l 
5 

£00 0 12 ^ 


EXAMPLES II 


1. Find tlio following products, lieginning with the left-hand 
figure'^ of the niultijilior — 37 I ITiO X 205003, 4289x371, 14562x79, 
3709x3709, 2010812x3507, 1475x203, 61275x417. 

2. Find, with as little working as possible, 84375 x 99, 
37<i21 X 998, 12345 x 798, 505412 X 999.3, 39250 X 1 1, 6523 x 11, 
34750x25, 803-4x25, 2 475x25, 81234x125, 075x1 25, 3-475x125. 

3. Write down the following products: — 3-4765x1000, -0459 x 
100, 1-OlOlxlO, 2-6783X-1, 89-.341 X-01, 23x-000L -96845x10000, 
2-375x11, 1-475 xM, 675x125, (12.5)% 025 x -25, 3-333x1-25. 

4. Multiply £3 I7s. Gd. by 3, £215 2s. 71d. by 8, £111 11s. Id. by 
67, £201 10s. 6d. by 33, £9 19s. 21(1 by 107, £014* 13s. 7d. by 41. 

5. What is the price of 30 copies of u book at 2s. 8d. each ? 

0. How far does a train go in 8 hours at 43 miles an lioiir ? 

7. 'I'he average weight of 9 pei-sons is 1 cwt. 34 lbs., what is the 
weight of the nine together V 

8. If I employ a man at a weekly wage of £1 Os. 6d., how much 
do I pay him in a year (52 weeks) ? 

9. Find the total weight of 15 trucks wii.h their contents, eacli 
truck weighing 2 tons 3 cwt., and containing 6 tons 2 qrs. 

10. Find the wages for a week’s work of 44 hours at lOd. an 
hour. 

11. A contracts to supply B daily (Sundays exceptedl with goods 
worth 13.S. 6d^, mid B similarly supplias A with goods worth lls. 3d. 
If tile contract extends from January 1st, 1904, to 31st March, 1904, 
how much did B owe A on 31st March ? 
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J‘2. If each book of a S( rk's weighs 0-32 kilogram, what will 40 
of them weigh ? 

13. Find the following products, in each case making the multi- 
plier into a nuiiilier with one unit figure: — 37 025 x *0450, 104*37^ x 
3-275, -84307 x42-321, 8 8723x 00037, -5035 x -322, 64512x1-035, 
32-450x20-3004. 

14. The following lots of land wore sold at the prices given. Find 
the total amount realised 17,822 scj. yds at 4s. 2d., 14,531 sq. yds. 
at 3s. (id., 10,531 sq. ytl-, at Is Id., 5,401 sq. yds. at Is. 7d., 20,079 
sq. yds. at lid. 


15. Multiply £234 I7.s .5.1. by 3012. 
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CHAPTER 111 


DIVISION 

The process of division, i.e., of finding how often one 
number is contained in anotlu'r larger number, is a familiar 
one to most workejs in arithmetic. Below are two worked 
examples. When tlie divisor is small, shoit division should 
be used, and the student should practise by divdsors up to 20. 

Divide ,‘103427 by 7. 

7)363427 

519J8 and rornaiiuler 1. 
or, 519l8i 


Divide 17116122 by .347. 

347)17110122(49320 

1388 

3230 

3123 

1131 

KHI 

902 

094 

2082 

2082 


If the divisor is a number such iis 20, 300 or 7000, the 
following method should be used ; — 

20)43224 _ 

2156 and 4 over 
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Use 2 as mental divisor, putting tlie result one figure 
(beeause of the ten) further to the right. 

70()(>)8:n‘24 

J 1 and (>124 over 

The figures of the quotient are placed three places to the 
riglit as above ; 7 goes into 8, once ; move the 1 to under the 2. 

A decimal can bo divided by a whole number very con- 
veniently thus when short division is possible. 

r))2:M2.5 000)4 1-232 

4 (>25 ()-0(>872 

Difficulty is often found in placing the decimal point in 
the quotient when the divisor is a decimal. Various methods 
are used to reduce the difficulty. One veiy common method 
is shown below. 

Divide *38691 by *027. 

Multiply both by 1 000, producing the question : — Divide 
386*91 by 27. The 1000 was chosen because it converts the 
divisor, the operator, into a whole number. 


14-33 



11 (> 

108 

89 

81 

81 

81 

The advantage of having a whole number for divisor is 
that the figures of the quotient will be of the same denomination 
as the figures of the corresponding part of the dividend. 

We first divide 380 by 27, giving an answer 10, so that as 
the 8 is two places before the point, so also the 1 of the quotient 
is two places before the point. A convenient arrangement 
of the quotient is to put the figures of the quotient above the 
corresponding figures of the dividend, as in above example, 
c 
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Example -.--Divide 1387 by 7-3. 

•019 

73)l-3S7( 

73 

«r>7 

05 7 

Tlie student might also consider the following method : — 
Divide *38691 by *027. 

Make the divisor a number of one unit figure. 

1 1 33 

1>*7)3H-()91( 

27 

110 

lOK 

89 

81 

81 

81 

To fix the point in the answer we divide roughly by the 
unit figure only, in above case by the 2. The 2 divides the 3 
and thus we see that the first figure of quotient is two places 
before the point. We then proceed as in simple division 
without considering the point. We shall find this method 
useful in contracted division of decimals. 

The figuring of long division may be shortened by using 
the method known as Italian Division. 

347)17116122(49320 

3230 

1131 

902 

2082 

0 

The multiplication and subtraction are worked simulta- 
neously thus ; 4 X 7, 28 and 3, 31. Put down 3 and carry 3, 
4x4, ItJ and 3, 19 and 2, 21 ; put down 2 and carry 2, 4x3, 
12 and 2, 14 and 3, 17. Put down 3. Take down next figure 
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of the dividend, 6. 9x7, 63 and 3, 66 ; put down 3 and carry 

6 ; 9 X 4, 36 and 6, 42 and 1, 43 ; put down i and carry 4 ; 
9 x3, 27 and 4, 31 and 1, 32 ; put down 1. Proceed sunilarly 
with the other figures of the quotient. The student should 
work througli the example for himself. This method will be 
us(^d in all future examples. 

Divide 31-482 by 79-5. 

•396 

7 - 95)3 1482(Quotient -396 
7632 
4770 
000 

Similar methods can be used in Compound Division. 

£ s d. £ B. d. 

207)3002 11 C»2(l4 10 l{ 

207 

£ s. d. £ s. d. 

<>*, 207)3002 11 6|(14 10 lb 

932 
104 

2091 
21 

258 
51 

207 
0 


51 

4 

207 

207 


932 

828 

104 

20 


2091 

2070 



258 

207 


In the second form the figuring is cut short. The last 
remainder after division of the £’s is 104 ; this is multiplied 
by 20 to convert them to shillings and the 11s. are added, 
giving 2091 as the number of shillings to be divided. Similarly 
the 21 remaining shillings are multiplied by 12 and* the 6d. 
added, giving 268d. 
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Questions like the following can bo worked by division : — 
How often is 17s. 6d. contained in £14 ^ Wo reduce each 
to the same name, o.g., to ponce. 

£14 

20 

s. <1. — 

1 7 6 2S0 

12 12 

2I0)3:i(i()(l(> 

1200 

0 

The answer is IG times. 


EXAMPLES III 

1. Calculate tlio following bv sliort division: — 343714-?- 7, 
S412;>08-i-8, 33 124-~4, 5G745-f-20, 30-125-30, 0-37-5-300, 121278-f-17, 
00490 -el 3, £234 3H.-i-0, £87 15s. 5d.-v-l 1, £77 Os. 3d. -e20, £37 9s. Ojd. 
-e7. 


2. Perform the following divisions: — 904374-5-105, 250834-T-219, 
8788725-5-201, 1-8041 -v- 1-3, 71-505 -e -0.37, *00700005 5- -070.5, 37 82-e 
40,000 £373 198. 7|d.-:-34, £3 7s. 8d. -5-112, £14,775 Os. 3d. -5-75. 

3 A dozen pairs of boots cost £4 15s. 9d.; find the cost of a single 
pair to the nearest penny. 

4. If a cwt. of goods cost £5 10s. 8d , find the price of 1 Ib. 

5. How many articles, each costing 4s. 7 Ad., can be purchased 
with £71 2s. 6d., and how much money will he left over ? 

0. A pile of 0.50 cannon bulls weighs 7 tons 10 cwt. 2 qrs. 22 lbs. 
Find the weight of each ball, 

7. How many books at Is. lAd. etu*h could be bought for £8 2s.? 

8. The weight of a quantity of goods is 0 cwt. 2 (jr. 27 lbs. 13 oz. 
How many parcels, each weighing 5 lbs 7 oz., can be mode from them ? 
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CHAPTER IV 
APPROXIMATIONS 

Tt often happens tliat results of calculations are not required 
beyond a (ic't taiii nuinbc^r of figures ; and very often the results 
are not correct to many figures. It may generally be said 
that few measurements arc correct to more than four figures. 
If we measure a distance and say it is 5-34785 inches, we cannot 
be sure of tlie figures beyond 5*34, i.e., the length is between 
5-31 and 5*35 inches. If we say 5-34 inches the error is *00785 
of an inch ; if we say 5*35 the error is -00215. Thus in maldng 
allowances for figures left out we follow the practice of adding 
one to the last figure retained if the next figure is 5 or over 5. 

Examples : 23-04624 is written 23-046 correct to thro© 
decimal places, and 23-05 correct to two decimal places. 

Similarly if we A^ish to multiply 14-2386 by 2 e,orrect to 
three decimals wc get the result 28-477. We allow I for the 
[uoduct of 6 x2 and say twice 8, 16, add 1, 17. But if Ave 
wish the product to tAvo decimal, places we get 28-48, allowing 
2 from the product 16, i.e., of 8x2. 


Decimalization of Money, 

For commercial work it is generally sufficient to get the 
result correct to three decimal places of £’s. This, as we shall 
see, gives an error less than Jd. 

Method for three decimal places. 

Find how many farthings there are in the pence and 
farthings ; put the unit figure in the third decimal place ; 
multiply the number of shillings by 5, add the tens carried 
from the farthings and put unit figure in second decimal place, 
tens figure in fi ^ st decimal place. Th€>- number of *£’s is of 
course the whole number in the result. 
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Examples: £17 12s. 3d.=£17-612. 

3cl. — 12f., put down 2 and carry 1. 

12x5 = 60, add the 1 carried, i.e ,61. 

Put 1 in second decimal placse, 6 in the first, 
and prefix the £17. Tlie procoss can 
readily be done mentally. 

Again : £1) 13s. 2fd. = £3-661. 

2|d. -- Ilf., put down 1 and carry I 
13x5 = 65, add the 1, 66. 

£466 8s. 4id. = £456-418. 

£24 Is. lid. = £24066. 

Here as 1 x 6 gives no tens figure we 611 up the vacant first 
decimal place with 0. 

Reasons for the method, 

(а) id.==£-grj0=£yQf^Q nearly = £-001 . 

Hence we deduce the method of writing the farthings in 
third decimal place. 

(б) l8.=£,^o = £^J^=£-05. 

Hence we deduce the method of multiplying the shillings 
by 5 and putting result mth two decimal places. 

Consideration of the error involved. 

The error due to each farthing in pence and farthings. 

Tinni) ^ 1100(7 (5 little. 

Example : £17 12s. 3d. = £17-612. 

The error due to 3d. or 12 farthings=£^/Q“,ty or £^gxj or 
one two-thousandth part of a £. This is not as much as tim 
lowest current coin. 


OoroUary, 

The error due to 6d. is Httle, i.e., Jd. 

too little. 
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So we can get the exact decimal when the pence is 6d., 
by reckoning an extra farthing. 

Examples: £77 3s, 6d. = £77 175. 

6d. — 24f., say 25f. 

£3 12s. Gd. = £3-625. 

What shall we do in the case of pence over 6d.? Evidently 
we should reckon an extra farthing. So that in every case 
the error will be less than what is due to 6d., i.e., less than Jd. 

Examples : £205 17s. lOJd.^ £205-893. 

10M. = 42f., add If. for tlie 6d. in lOJd. 

£6"6s. 9d. = £6-337. 

IIow to get additional figures when required. 

The error due to Jd. is 

Therefore the error due to Id. is or £-000^. 

We divide the pence and farthings expressed as decimals 
of Id. by 6000 : or shortly divide by 6, the first figure of 
quotient (always 0) will be in third decimal place, next figure 
the fourth decimal place, and so on. 

Examples : £17 12s. 3d. = £17-6125. 

We first get the result to three decimals, then dividing 
3 by 6000, i.e., -003 by 6, we get -0005. In practice we say 
3 divided by 6 is 0, 30 by 6 is 5, which gives us the foui bh figure, 
and there are no more. 

Again : £3 13s. 2fd. = £3-661 45833 • • • • where 3 repeats. 
In practice we say 2 75 by 6 gives 45833 • • whei e the 4 is in 
the fourth decimal place. 

Again: £456 8s. 4id.= £456-41875. 

£24 Is. 4d. = £24-05625. 

£205 17s. 10id, = £205-89375. 

£6 6s. 9d.= £6-3375. 

In the last two cases, as we corrected for 6d. in getting 
three places, we divide 4-5 and 3 respectively by 6 fortthe fourth 
figure. 



24 


«OMMERCJAL ARITHMETIC 


Again : £2 15s. Oid.=r £2*7520833 

Here we have t-o divide 0 5 by 0 for the fourth figure, 
which is evidently 0. 

To change a result, correct to 3 decimal places into £ s. d., 
we reverse the prociess. 

Divide the iiist two decimal places by 5 ; the result gives 
shillings ; what is over is reekont^d as t(*ns of farthings, so 
taking the third decimal figure as units of farthings, we gel 
the number of farthings which can easily be turned into pence 
and farthings. 

Examples : £ 1 • 1 72 (correct to 3 de^umal places) = £1 3s 5Jd. 

to nearest farthing. 

'.“ — 3 and 2 over'. Reckon 3 as shillings the 2 as 2t) 
farthings • thus w(^ have 22 farthings or 5Jd. 

£3*625 £3 12s. 6d. 

= and 2 over. Reckon 12 as shillings, the 2 as 20 
farthings. Thus we have 25 farthings or 6|d., but as we added 
Cin additional farthing in case of 6d., we now subtract a Jd. 
giving above result. 

£12*408= £12 8s. 2d. 

£27-826876= £27-827 (to 3 places) = £27 16s. OJd. 

£79*72634= £79*726= £79 14s. 6|d. 


Examjiies of application. 

Multiply £607 13s. 9d. by 1| to nearest farthing. 
£ 

007*0875 1 tiiiKvs 

303*8438 ^ or h tiuu-s. 

75*9009 }^ (or [ of J) txmos. 


987 * 4925 ^ 

£987 9s. 10£d. 



(^O M IVl R K(J I A L A R I TH M RT I ( ' 


125 


Divide £77 14s. 2Ad. by 04, to nearest fartliiiig. 

£ 

S77 7104] 

04 

s 0 7138 

I-2]4i^ =-£l Is. .31(1. 

Compare witli : 

£ s (I 
Si77 1 1 12.'. 

(il , _ 

Hj 0 14 

1 *4 3 

Approximate addition or fiubtraction. 

Write each number eorrc'ct to tlie decimal place next after 
the place recpiired. 

Example: Add together .‘17 0423, .5 0375, 0001923875, 

0 000790, 1 0101 82 to two decimal places. 

Approxhnniehj, In full. 

374)42 37*0423 

n 038 5*0375 

0 002 •0011)2387.5 

0 001 •00071)(> 

1*010 1010182 

43 09 1.3*092701875 

Subtract 1*2.58175 from 24-038975 to two decimals. ' 

24*639 

1*258 

23* .38 


A pproximate Mult i plication. 

Refer back to Chapter 11. on method of multiplication 
by left hand digit first and how to make operator have one unit 
figure. 
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Example: Multiply 4'; -318275 by -08324. 

We shall first multiply in full. Wo move the point in 
multiplier to make it 8-324. We therefore have to move the 
point in multiplioancl two places in reverse direction, i.e., to 
the left in this case. 

0-47318275 

8*324 

3-7854(5000 
•J 41 954825 
9463(i550 
189273100 

3 938771 21100 

This (correct to twt) places is 3-94 Let us consider how 
we might have reduced the figuring. 

0-47311827 

8-321; 

3 785 
•142 
9 


3-94 

We wish to work to two places ; we real! v work to one place 
more. Thus having decided to work to three places, we begin 
multiplying the unit figure 8 into 3, the igure in the third 
decimal place of the multiplicand. 3 x8=24. But we allow 
for the other figures by saying 8 times 1 , 8, carry 1 as it is over 
6 and in this way we get 5 in the third iilac-e of the first partial 
product. Then as the next figure 3 in multiplier has one 
decimal place we begin the multiplication with the figure 7, 
the second decimal figure in the multiplicand, carrying 1 from 
3 times 3, thus we say 3 times 7, 21 , and I to carry, 22. Thus 
we have the second partial product. Again we begin the 
multiplication by 2 with the figure 4 in the multiplicand 
carrying* 1 from 7x2, 14. The multiplication by 4 begins 
at tne unit figure of multiplicand which is 0, but we have 2 
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to carry from 4x4, 16. When \vc add the figures in the third 
decimaJ place we get 16, so we carry 2 to the next line, as it is 
over 15. 

It is interesting to compare the two workings. In the 
approximate working it will be seen that each partial prodned 
is correct up to three places. 

Example : 89- 1876 x 64 0.‘U26 to neaiest integer. 


891 •« 

76 

0-4 

03126 

5:151 -2 


356-7 


2-7 

1 


r>l\\‘ 
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The first j)artlal product, that by 6, begins at 8, the first 
decimal place, one place beyond integers, and we carry 4 from 
7x6, 42. The product by 4 begins at 1 and 3 is carried fi orn 
8x4, 32. The product by 0 begins at 9 ; but we ])ass that 
and begin the product by 3 at the 8, carrying 3 from 9 x 3, 27. 
The product by 1 begins at 0 in front of 8, with 1 to car ry from 
8x1, 8. All the products after this result in 0 so far as the 
places we are considering, so we stop and add. The figures 
in the first decimal place add up to 17, for which we carry 2. 

A mechanical assistance may be obtained if Ave place the 
unit figure of multiplier under the figure in multiplicand 
where multiplication begins. Each successive figure to the 
right in multiplier will then begin multiplying the corresponding 
figure to the left in multiplicand. 

Example : 0 007 19 x 086345 !(» 5 jrlaces. 

•000071 19 

8|-(i,34ri 

•0005751 

4X 

2 


•00062 
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Approximate Division. 

Divide 5.>2*7 18904 by S I.T256 to 3 places. 

8* i;i25(;)532-7 1 r>o t 
487 Do.-Ji;! 

44 7()53j() 

40 0028,0 

4 l()2r»;<i4 
4 0{;(i2lft0 

I _ 

302 8400 
3‘2r> 3024 

37i537(iO 

Tlie above is the ordinary method. We see that the 
next iiguro is 4 and so the quotient is 65*504. It will be seen 
that the figures to tlie right of the vertical line are not necessary, 
BO that we niiglit have worked as follows : 

8*1 :<i<r^o)r>32 71890l(or>*504( 0 
' 487 953'*) 

4 4 70.53 
40 0028 

4 1025 
4 0003 

302 

325 

CJompare eac;h result with the preceding working. Dividing 
roughly by 8 see the first figure in the answer is to be 60, 
that is 6 in tlie tens place. Thus wo know that we shall have 
two figures before the point, and we wish three decimal figures, 
i.o., five figures in all. It is enough to Iceep one more figure 
in the divisor, i.o., 6 in this example. We then begin with 
6 in quotient, giving a remainder, 447653. Instead of takitig 
down another figure, we knock one figure off the divisor, giving 
us as divfsor SI 325. five figures, or one more than the number 
still required in quotient. The next figure in quotient is 5. 
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We multiply 81325 by 5, carrying 3 from 6 xf), 30, giving us 
406628 with remainder 41025. We knock another figure off 
tlie divisor and now use 3132. Multi[/]ying 8132 by 5, carrying 
3 from 5 x 5, 25, we have 40663, giving remainder 362. W(^ 

kno(;k another figure olT divisor giving 813 as divisor, and as 
this goes 0 times in 362 we put 0 in quotient and knock anothei 
figure off the divisor, giving us as divisor 81 whutli goes 4 times. 
Multiplying 81 by 4 and carrying I from 3 x 4, 12, we have 325. 
leaving a remainder 37 which on mental division by remaining 
figure of divisor 8 gives 4 as 4th decimal figure ; from which 
we have ((uotient 65-504. 

The work may lie still further redue(‘d if th('- studiMit use 
eomjilementary .subtrael ion with th(‘- multipliiiation (see 
C'hapler 111.). 

718904((>r> .504 
44 7(55:1 
4 J02:i 
a(52 
:n 

Divide 45-3625 by -07958 corre(*t to 1 decimal place. Make 
the divisor 7-958 and therefore t.lie dividend 4536-25. When 
we divide roughly by 7 the fii*st figuie of the answi^r is seen 
to be three jilaces bc'fore the point. We, therefore, m^ed four 
figirres in quotient and hence five in divisor. As we liave only 
four figures in divisor then* is no contraction to begin with. 

1536 2r>(570-0(l!^) 

557 25 
19 

The contraction begins when tlie number of figures in llie 
divisor is one more than the numlier of figures still to be 
obtained in the quotient. 

Divide 5673900 by 447237 to 2 decimal places. 

4-^XW)*'>f5*739(l2-(i8((^) 

12 015 =- 12-f59 

3 070 
387 
29 
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Dividing 4 gives first figure in t][uotient two places 
before the ])oint, showing that there will be four figures in 
quotient ; w(i keej) five in divisor by knocking olf the 7. At 
end 29 -i- 4-4 gives 6, hence we write answer as 12-69. 

Tf we have to divide money by a large divisoi- the aj)proxi“ 
Illations will give an answer correct to farthings. 

Exainjile . The rateable value of a district being £537841 
10s., what late in tlie £ must be levied (to nearest farthing) 
to ])roduce at least £25060 

This resolves into dividing £25060 by 537841-5. 
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Dividing by 5 wo see that the quotient begins with -05 
nearly : thus two figures only are required in quotient (we 
know the first figure is 0), so we kee]) thi-ee figures in divisor 
and begin with 5-37. 

In most operations involving approximation it is generally 
Hufiieumt to work to one place more than what is required ; 
but in long operations (rare in commercial practice) and in 
.some cTitical cases more extra h'gures may have to be taken. 

A pfyrojclmale workimj with two operators. 

3257 

Example : Find to two decimal places. 

1 12 X -45359 

Move tlic ])oints in the operatoi-s so that each has one 
unit figure 1*12 x 4*5359. One factor has been divided by 
100, the oilier multiplied by 10, i.e., the denominator has been 
dividt'd by 10 : therefor-c^ divide numerator by 10 : 325*7. 

The fraction now is 325*7 


1-12x4*5359 

Make, a rough outline of the work thus : 4)325( , which 

shows that first figure in final quotient will be two places 
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before the point : tliere will be four figures in answer, i.e., five 
in divisor, and as product of 1*12 x 4*5359 will liavo one unit 
figure we must work the product to four decimal j)laces. 

4 :)3r)iM> 

1 12 

4 r)351)() 

•4.1359 

9072 

5 0SUJ'l):i25 70 ()(g4-11(1) 

20 SS7 
5{)() 

58 

8 

Again : In 1900 in Franco <>,940,21 9 hectares of land boie 
114,710,880 Jiectoliires of wheat. Find how many bushels 
per acre (to nearest whole number) this is equivalent to if 
a heel are = 2*471 acres and a liectohtre=2 75 bushels. 

1 14710880 X 2*75 1 1 4*710880 x 2*75 

The result is or 

6940210 X 2*471 6*940210 x 2*471 

We have moved the decimal point 6 places to the left in 
denominator to get all operators with one unit figure, and 
therefore we have also moved the point six ])laces to the left 
in numerator. 

A rough outline gives us 12)228( , show ing the result will 

have two figures before the point. Tliere wull thus be threti 
figures in quotient to ensure the whole numbers being correct, 
and therefore we get the denominator with four figures, i.e., 
to two decimal places. The numerator evidently will therefore 
require five figures, three of which are whole numbers ; there- 
fore we work the numerator to two decimal places. 

The working is as follows : 

114 71088 
2-75 


229-422 

80-297 

5 736 

315-455(1 8-4 
143 9 

6 8 Answer 18 


6-940210 
2 471 


13-880 

2-776 

480 

7 

17' w) 
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Ifc will bo seen that the method of working sucli examples 
is to move the points so that all the operators liavc* unit figures : 
from a rough outline, using the wliole numbers, to estimate 
the number of ligiires in final result and henee tht^ degree of 
aoeuraey required in fh(^ preliminary oj)erations. In sucdi 
questions it will be found best to pc^rbirm multiplications 
before division. 


EXAMPLES IV 

1. Write tho following oorrect to tlu» mniibor of dociioal |)la(‘es 

iiulicalod by tbo uiiinbta* iti brarkt't • .‘i 4o7S2 (:i), lSUSllir> (IJ), 

0()():u-7r>K (1), i)-7Hi3nr>r> (:{), .04<»2:t7r> (i) 

2. Add togotbor (to tliroo dociinal jdaros) l*47Si>3, 2 7!^, 0*003(>Ur), 
98417532, 5<5b789. 

.3. Add together (l/O five decimal ]>bw*tw) r>*3, (>*75, 8*428571, 
11*301)1, 0*047829. 

4. Write the following aa dwinialH of £ to tliree ])bicos : £5 fis. 2d., 
£3 13s. 5d., £l(*)9 2 h. I'd , 8s. 2id , £17 4 h. 3 1 , £1 10s. 3]d., 2s. Gd., 
18s. Cd., 3s. lOJd , 7s. Od., £49 Us. 8d., £2 Js. 7id. 

5. DocimaJise £2 3s. Id, £15 fis. 3d., £8 I7s. 2.1d., £0 lOs. S^d., 
£14 78. l]d., £1 8s. 5d., £2 IGs. .‘Ifd., £750G 17s. Gd', £834 10s. Gd., 
£7 14.S. Gd., £8012 3s. 8d., £09 15s 7d., £G I4 m. Od., £304 11s. lOJd , 
2s. 7]d., Gs. 8d., 14 h. 24d., Ss. Od , Os. lid, i:is. 4d., £245 12s., Ud., 
2|d., 3^. 

G. Express in £ s. d. correct to nearest farthing £G*112, £7*715, 
£3*24305, £0*27248, £3450*125, £vSl*0123, £l 111, £l()*0375, £37*32070, 
£82 828, £0*140125, £*205, £*013029, £-127, £-008, £-()ll. £*499, £-23781, 
£•606833 , £ 723100 , £ 85249100 . 

7. Form the following products and quotients correct to number 

of jdaces indicated by figure m brackets : 32*05725 x *2 (3), 4*00875 X 

•03 (4), 603*4728 X -07 (4), 8812*450 x *00 (1), *04923 X *05 (3), 37-24-J-6 
(4), 8*3075-4-7 (4), 14*0235-4-2 (3), 83-30200x1*7 (3), 0*142857x1*03 
(4), 8*350 X 1*025 (4), 90*7023 x l-OlOl (3), 00*27825 x U (3), 3*70025 x 2 
(3), 44*23086 X 2*3 (3), 1001*2370 x 3*02 (3), 29*23x1*04 (4). 

8. Work tho following multiplications to number t>f places indi- 
Gated by figure in brackets: 23*102706x2*3081 (2), *04070x5*30 (3), 

0*32974715x4*08345 (3), 50*33475 x *2309 (2), 8*3737 x 1*312312 

(3), 403*052x71*41 (3), 54*0173825 x *047328 (4), *003927 

X *00147 (0). 70*71007 x 1*4142 (4), 37*477353 x *0042977 (2), 98705432*1 
X 1*23460789 to nearest integer. 
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0. Find the following f|iiotients (M)rroci, to number of places 
indicated by figure in brackets : 04*7321)5 -.-3- 7 ()42() (2), 82{)*7(> -4- 13*715 

(4), 4*2fi2871) -4-923 (3), 92fi*527-f*8-35fi (3), 1253704-4-90347523 (3). 
41*3-4-17*0509 (3), 0705*123 ■4-9034-4725 (2), 33*795-:-7984 (2), 48353402 
-4-5000614 to nearest integer. 

10. Divide (to neaiost pemiy) £12 13s 3d bv 2240, £853 13s, 2d 
l)V 327, £10145 12s. ))\ 9987, £137 3s 2d by 2:3, £404 13s Od. by 669J 
£2 11s 5|d. by 27i, £55 17s. 9d. by 74^ 

11. Find the rate per £ (to nearast farthing) reijuired to raise 
£78940 10s on rateable v’aluo of £592345 Ids. 

12. In a <*ertain year a certain trade union hail 208809 members 
and sjient £84855 on disputes. Ilow much ix*!* head (to the neared. 
]d ) <lul this amount to 

13. If the assessable value of tlie Fount\ of London is £4014227 1, 
Iind what rate jier £ in current com must he levied m order to raise 
£2500000. 

14. Decimalise £834 2s. 3d. Multiply the resulting d(«*imal Ly 
735. Express the answer in £ s. d. 

15. LTso decimals to calculate £1475 13s. 4»l x(L03)“. 

10. Decrease £4750 liy *07 of that amount, aiul (lie r«)sult by *07 
of that result Give the answer in £ s. d. 

17. Evaluate the following, in each case to throe decimal places, 
giving tho answer m £ s. d.: 

£50*73925 X 2 395-^8*341 7, 

£1 3s. 9d. X 2*20402125x25*19. 

£704 17s. 3d. x0717-J-5840(M). 

£ 3*05 

1 '10231125x2.5*18 
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CHAPTER V 
CALCULATION OF PRICES 

The first problem to bo considered is tlie finding of the 
price of number of articles, being given the ])nce of one : 
e.g., to find the price of 379 articles at 2s. 9|d. each. 

(1) By compound multiplication. 

s. d. 

2 X 379 4 379 

iT>2 10 1 1 94 -3 

' " ■ 34 i J 

12 3505 

2i)2--l 

758 

20 1050 

52-10 

(2) By decjimalising the money and using contracited 
multiplication. 

2s. 9]d.=£- 138541 tm-' 

£ 138541G()” X 379 = £13 H54in * X 3-79 
£13-8541 0x3-79 

41-5625 

9-6979 

1-2469 

.52-507 

= £52 10s. I'd. 

Note, — The working is to four places so as to ensure 
accuracy in the tliird deciimal figure of the answer. In 
multiplying by 3, which is unit’s figure, we begin with tlie 
fourth decimal figure 1, i.e., 1 x3=3, but we carrv 2 from 
6x3=18. 

The multiplication by 7 begins at tlie third decimal figure, 
4, with 1 to carry from 7x1, i.e., 4x7 + 1 = 29. SimSarly 
with the next line. 



COMMEUriAL \RTTHMETTC 


35 


In using this method care must be taken that the deci- 
malisation is carried far enough. This depends on the number 
of figures in the multiplier. Method No. 2 is not so convenient 
with large multipliers. 

(3) The method known as practice is often useful. We 
suppose the price to be a unit, say £1 each. This gives £379 
as the price ; we then take convenient parts of tlie unit, or of 
some previous part, to make U]) 2s. 91d., e.g., 2s. 6d.= J of £1, 
3d.= of 2s. Gd., ld.= of 3d. The parts to be chosen arc 
generally fractions witli unity for the numerator and a con- 
venient divisor for denominator. 



£ 

s. 

d. 




<*,(1.-:= >..)f Cl 

j:*79 

0 

0 

a( 

£1 

each 

ol 2r') 

I 17 

7 

fi 

at 

2s 

fid o<a-h 

|(i - ol /a 

' 4 

1 1 

<) 

at 

.3(1. 

oncli 


! 0 

7 

10‘ 


hi 

(iach. 


1 52 

10 


at 

2s. 

l)[d oacli. 


This method often gives awkward fractions of pence, 
and as most answers an^ only re(|uired to nc^arest fartliing, 
decimals with practice aviII be found convenient, as each 
line need not be taken to more than four decimal figures : — 


£ 

2s fid. r yf 1379 £1 oacli. 


3<1 

hi- 


T 

1 O 
1 

1 2 


of 2/fi 
of -/H 


47-375 
4 7375 
•394S 

52-507 = £52 10s 


]Jd. 


Another advantage of using decimals will be that more 
variety of parts is irossible. We can use denominators, 20, 
300, &c. 


Find price of 1,125 articles at £2 Os. Gd. each. 


I 1125 at £1 each. 

fid.=: of £1 1125 at £1 each. 

I 28*125 at (M. each. 


2278*125 = £2278 2s. 6fl. 
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Find price of 204 articles at ]6s. 9Jd. each. 

£ 

10b.-: -t*i 7 of £l 204 at £1 oacli. 

Sd. :: ,\i t»f £l 103-2 at IOh eacli. 

Hd 0-S at Hd. eafl*. 

1-270 at Hd each. 

171-275 

= £171 5s. Od. at 10s. 9 id. each. 

Here we have taken the parts as fractions of £1 (^ach 
time and divided the £204 eac.h time. In taking of £204 
we luwe multiplied the £204 by 8 and moved the resulting 
figures down one place. In taking of £204, we have 
divided by 3 and moved tbe resulting figures down one ])lace, 
e.g., 20-“ 3=6, but instead of placing the 6 in the tens column, 
we have placed it in the units column. 

Similar methods are applicable when the number of 
articles is jiartly fractional. 

Find price of 837 J yards at 4s. 6Jd. per yard. 

£ 

4b.-- I of £1 837*75 at £1 each. 

(id. •= I of 4/- 107-55 at 4 b. each, 

id. = xV of “/fi 20-9438 at Od. each. 

1-7453 at id. each. 

190-239 at 4s. Oid. each. 

= £190 4s. Old. 

or £-2270833- x 837-75. 

= £22-7083 3- x 8-3775, 

181-0066 

6-8125 

1-5896 

•1589 

•0114 

£100-239 
= £190 4s. 9H. 

A similar method wiU be found useful in cjalculating values 
of money, such as If, 2J, &c. 
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Find 35 of £27 ICs. 2d. 

= 1 I 27 - 8083|3 

I 83-12r>oU 3 times. 
^ - A of I 6*9521 '-r f „ 


93*853 

- £93 17s. 0‘|(i. 


01 27 8083 3 

h =s y of 3 83*4250 ~ 3 times. 

10*4281 =i „ 

93*853 

= £93 17s 0»d. 


The student should make himself familiar with the oon- 
venieni parts. The following table will be found useful 

Parts of £1. Parts of 10s. 

s. d. s. d. 

10 0 = 4 3 4 = » 

5 0=1 1 8 = i 

2 6 = i 0 10 c- ,13 

1 3 = * 2 6=1 

\ ^ - A 13-1 

4 0= I 0 71 = * 

2 0 = 5 0 " -- I 

1 0 - 4 0 = ^ 

0 6 = 2 0 = J 

6 3 1 0 - 4 

0 4= ,.'j, 06 = 

0 8 - A 0 4 - A 

6 8 == i 0 3 = Vo 

3 4 - » 0 2 = Vo 

1 8 - ,«> 0 1 .] = 4 

0 2 , 1 .. 

18 0 -- 
16 0 A 

14 0 = 

12 0 - C,. 

8 0 ,t 

6 0^ ^ 

16 8 = 4^ 
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When the price per artich' differs from the unit by a con- 
venient part the work may be shortened, as in the following 
example. 

Price of 147 articles at £2 17s. (id. (uich. Consider £2 
17s. (id. as £3 — 2s. (id. 


£ 


2s. (id. = 1 of £ 1 

;147 

at 

£1 

eacli. 


411 

at 

£3 

oafli 

i 

IS 7 

() at 

2.S. 

Od. eac'h. 


1‘2 (> at £2 17s. <hI. oiwh. 


So also to lind price of { f; yd. at 2s. (kl. })er yard. 


.S. d 


loss iV. - j'c 

2 <>}■;= 2/7 nearly. 


The next problem is to find the value of a (ioiiipourid 
quantity when the pnee of one t)f its denominations is given. 
This is known as e.ompound ])raetice. 


Example : To find value of 20 tons 9 envt. .‘i cp’. at 18s. 3d. 
per ton. 


5 

cut 

--1 <,t 

] toil| 

0- 1)125 

for 

1 

ton. 





18-250 


20 ions. 

4 

cut 

of 

1 ton 

2281 


5 

cwt. 

o 

cirs. : 

1 of 

4 cut.' 

•1825 

,, 

4 

cwt. 

i 

ijr = 

of 


i -0228 

„ 

o 

qrs. 




2 qrs. 1 

•0114 








18-695 

for 

20 tons 9 cwt. 2 


£18 13s. lid 
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(2) Dociiiialise botli quantities and use contracted 
multiplication. 

£()912r>x20-4S75 4,3 

£ 20'9-75 

9-? 26 X 2 -U 4 S 75 | 

- 1 .4875 

18*250 -- 2 iinies. 

•3()50 =- *04 

730 = -OOS 
()4 *0007 

I 5 = -OOOO.T 


1S*()!)5 = 2*0487.5 ti tries 

= £18 13s. 11(1. 


(3) Homctimes the question may be reduced t-o simpJe 
practice, as in the following : — 

Consider price per ton as £1, then jirice pin* cwt — Is. and 
pri (!0 per qr. = 3d. 

£ s <1 
1 1 3 Prices 

20 _ 9 3 Quantities. 

20 9 9 Predurt 


or 


20*4875 by dotMitiHlisnig. 


18s _ ot £lj 18*4388 
3!l-2»‘>f£ll *25(51 


1 8 095 

£18 13s. 11(1. 


Kxample : Price of 39 ae. 2 rds. IS sq. po. at £3 7s. 4d. 
per acre. Price fier a(3re=£l, therefore price per rood— 5s. 
and price per sq. pole=lJd. 

£ s d 

1 5 11 Prices. 

39 2 18 Quantities. 

39 12 3 Product. 

or ! 39*0125 price at £1 per acre. 


Os. 8d. ~ ’ of £l nvS*8375 „ £3 

8d. = 4 or 0/8' 13*2042 „ 6/8 

1*3204 „ 8d. 


133*362 

= £133 7s. Oid. 


£3 7s. 4d per acre. 
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Sometimes special methods may be used as : — 

(1) To calculate prices per dozen from piice per article 
we may reckon pence as shillings. 

This price per doz, at 3M. each “3s. (kl 
,, ,, Is. 2d. each— 14s. 

,, , 3s. 4Jd. each— £2 Os. 3d. 

Prices per gross can bo calculated by doing this twice. 
At 3d. each price per doz. = 3s., and price })er gross=3(3S. 

(2) Price of 240 articles can b(' calculated by I’ockoning 
price of one in pence as pounds. 

Price of 240 at 2 Id. each =£2 10s. 

241 at 3d. „ =£3 Os. 3d. 

„ 238 at 7W. „ =r£7 lOs.^ls. 3d. = £7 8s. 9d. 

as 238=240 - 2. 

365= 240+120 + 5. 

So price of 365 at 8d. = £8 + £4 + 3s. 4d. = £l2 3s. 4d., 
i.e., 8 at £1 +8 at 10s. + 8 at 5d. 

(3) 16x15=240. 

So price at Is. 3d. each may be obtained by dividing 
number of articles by 16, and at Is. 4d. each by dividing by 15. 

352 articles at Is. 3d. =£22. 

225 „ Is. 4d.=£15. 

79 „ Is. 3d. = £4 18s. 9d. 

(4) To calculate price per cwt. from price per lb. we 

may form a table as follows : — 

£ .s d 

For Is. a lb., 5 12 0 
„ Id. . 9 t 

„ Ul „ 1 S 

M ]d. „ 2 4 

„ id. „ 1 2 

Such a table will be us(;ful if we have to cahmlate a numbei 
of such prices. 
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Find of I cwi. if 1 lb. cost 2s. 3|d. 

'rnko 2 times I/- «i 11) £11 4 0 

„ :i M ISO 

„ 1 „ ill „ 2 4 

£15 14 4 

(5) The method of nine multiples is much used when 
tlie juice remains constant for a great number of calculations. 
We form a table lor 1, 2, 3, 4, 5, 6, 7, 8, 9 multiples. 

Example ; Form a table of nine multii)lcs for a price of 
5s. lijd. each. 

£ 

1 ‘2604160 • • 

. 2 = •o2083a;i • • 

3 - *7812500 

4 ^ l‘0‘H6666 • 

5 = 1-3020833 • • 

6 ^ 1 -5625^)0 • • 

7 = 1-82201 66 

8 = 2-0833333 • 

0 = 2-3437500 - - 

From the table lind price of 347 articles. 

£ 

Prico nt 30(^ = 78-1250 to 4 docinial'- 
„ 40 = 10-4167 

„ 7 = 1-8220 „ „ 

:H7 = 00-365 

- £00 7s. 3id. 

Find price of 1(),5()8J or 10,608-75. 

£2604-1667 

130-2083 

2-0833 

•1823 

•0130 


£2736:654 

Each line is obtained from the table by moving the decimal 
point as required and approximating to the last figure, e.g., 
in price of 10,000 we moved the point four places to the 
right, and as the last figure was 6 and the next figure 6 we 
wrote 7, thus 2604-1667. 
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There in a similar question, viz. : —From the price of 
a quantity to hnd i^rice ])er article. 

Fxarnple : If price per gross is 27s. 6d., what is price per 
article ? It is only necessary to divid(‘- by 144. 

s <1 
12 27 (» 

12 2 :ii 

2jVl no‘irly ~ 2|d 

Kxampl{5 If price per cwt. is 33s., find price per ii^. 

I s 

112 33 

3<)(kl. 3(1 
60 

Price per articlo=3/Wd. = 3J Jd. = 3|d. nearly, 

EXAMPLES V 

Find tlio pnc-o of (corroct to nearest farthing): — 

1. 343 articles at Os. Od each. 

2. 2041 urtielos at £l 13s lOil. each. 

3. 70 iirticles at £3 13s. 4d. each. 

4. HIT) articles at 8s. 7|d. each. 

r». 01 articles at £7 15s 4Id. each. 

(). 8145 yards at 3s. Od. per yard. 

7. 47^ yards at 5s. 4 id. per yard. 

8. 1023 1 'c yards at 11s 5d. per yard. 

9. 75 lbs. at 16s. 8d. per lb 

10. 654 lbs. at £2 2s. lOd. per lb. 

11. 7 tuns 15 cwt. 3 qrs. at 10s. 6d. per ton 

12. 38 cwt. 3 qrs. 12 lbs. at £16 I2s. 6d per cwt 

13. 2 ac. 3 rd.s. 10 S(j. po. at £2 5s per acre. 

1 1. 7 inilos 3 fur. 21 po. at £14 13s. 4d. per mile 

15. 24 tons 3 cwt. 2 qrs. 25 lbs. at £17 lls. 8d. per ton. 

16. 281 articles at £1 18s. each. 

17. 87 articles at £3 I7s. 6d. each. 

18. 194 articles at £2 16s. 8d. each, 

19. 200 articles at 8s. 4d. each. 

20. 4728 articles at 2s. lid. each. 
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Find tho values of- - 

21. of £105 

22 . 2 i of £21 17s. 

23. 11 If of £31 5s. tiJ 

24. % of £79 19s. 2d. 

2o. 1/a of £209 JOs. 

26. Form a table of nine imiltiples for a price of 2^d. each and 
calculate the prices <’f (i ) 3.3 articles, (ii ) 1045 articles, (iii. ) 97-5 articles, 
(iv.) 476J articles, (v.) 32981 articles, c.ich .it 2.1d. 

27. From the table for price or a cwt , when the price per lb is 
given, calculate pnev of 1 cwt. when ])rico per lb is (i.) 3s. 3d., (li.) 41J., 
(ill.) 2fd.,’ (iv.) £2 7s. 44 'd., (v.) 9a. 8 d 

28. Find briefly tho price per dozen when price per article is 
( 1 .) 7Jd., (ii,) l'0[-d., (lu ) 2s 2{d., (iv.) 3s (id , (v.) 5s. lOd. 

29. If a man piit.s a.-.ide 9U1. every day, liow much will he have 
in a year of 365 days 

30. Find price of 242 articles at Is. 7d. each. 

31. Find price ot 5 cwt. 3 qrs II lbs ol tea at Is. lid. per 1)>. 

32. Find cost of 8 tons 11 cwt 2 (jrs 10 lbs. at £16 6 s. 8 d. per 

ton. 

33. A farmer on market day sold 90 eggs at lO^d. ^icr dozen, 
2.9 lbs. oi butter at Is. 31d. por lb , 19 ducks at 2-i. 9d. each, 28 obi 
f«)wls at Is 9tl oacli, and 4A doz. fat cliickens at 2s. lOd each. How 
much did be get for all he sold ? 

34. How much will 15271 articles cost at £5 4s. Gd. por tbuusaiid 

.35. Make out th5 Hill lor. — 1.5 yds. of cloth at Is. 0^*d. per yd., 

27 yds. ot shirting at 6 ',bl yor yd , 2 pair.s ot blanket^: at J7s 9d a jiair, 
4^ tb)Z. reels of cotton at 22d. a rod, and Iji gross ot needle i at 2ld. 
a dozen. 

36. Find the cost of 1 1.53 cwt of potatoes at 4s. 5jld per cwt. 

37. Find the price of 98 ton.s 17 cwt 2 qrs. ot coal at 22s. 9d. 
per ton. 

38. Find cost of 23 yds. of silk at 5s. 4d per yd. 

39 What IS the cost to tho nearo.st penny of 17300 cubic loot of 
gas at 3s. Id. per 1000 cubic foot ? 

40. Certain articles cost £5 12s. Oil. per ton. Find price per 
lb. (to nearest farthing). 

41. Use the table for price per cwt. givmi piaco por llj. to cal- 
culate total cost of 2 cwt. 1 qr. 13 lbs. ot sugar at 2id. per lb., and 
I cwt. 1 qr. 19 lbs. at S^d. per lb. Also hud tJio average cost per lb. 
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(IHAPTEIl VI 
GENERAL PROBLEMS 

In a large number of problems two (pianiitios are con- 
nected together in such a way that a change in one causes 
a proportional change in the other. The cliaiige in one is 
given, and we are required to find th(^ c.or responding (jliange in 
the other. Examples will show one common method of 
working RU(;h questions ; this inetlmd is known ar* the Unitary 
Method. 

Example : If J8 yds. of material cost 21s., what will 
81 yds. of the same material cost ^ 

We select tlie fact that expresses the connection between 
quantity of material and cost, and wiite it. so that the cost is 
written last, as the answer required is a cost. 

Tlie cost of 18 y<l^ -21 sli. 

. • . M „ 1 yd. ~ ol 21 «h 

„ „ 8] yds. — 5^ of 21 sh. 

= I of 21 sh. 

] of 189 sh. 

-- £1 Us. 6d. 


Here we (‘hange trom the cost of 18 yds. to that of 1 yd. 
(hence tln^ name unitary), and again to ^ost of 81 yds. 

The actual w^orking out of the answer of 21s. will vary ; 
the most convenient should be chosen each time. 

Example : If a journey of 60 miles takes 10 hours, how 
many hours would a journey of 78 miles take at the same rate ? 

'rnno fur hU miles 10 hours 

„ 1 mile — uf 10 hours. 

. ’ . ,, 7H miles 5 ;; of 10 hours. 

= 1 1 of 10 hours. 

— 33 hours. 
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Example : Find value of 3,766 lbs. at 8s. lOJd. for 14 lbs. 

]’n< 5 o of 1 1 Jl)s ~ 8 s. JOAd 

1 II. ot Ss lOAd. 

*. ,. ll.s ot Ss. fOAit 

,-1^.! (,f 
2(>‘) 

7 1 sli. 

' X ^ S 
~l],3vS7y sli. 

tint 7s. 4.^(1. 

When ilie student, is iainiliar with this method, the writiu^jj 
out of tlie solution may be shortened by usin^^ what might bo 
(‘ailed tht^ “ Fraetional mcdliod. 

It will have been notie(‘d that in eac^h eas(^ the answer is 
the result of multiplying by a fi action ; e.g., in the first 
exani])]e above. 

The cost of HI yds. — 21s. x 'l\. 

The fra(;tion e-onsists of tlie two (piantitnss whose change is 
given. 

Example • I^ind the cost of 91 oranges at 7 for sixpence. 

HI 

( oHfc of 01 opungori-Ud. X „ 

- Ud X 1.3 

- Os. Oxl. 

We first detdde what kind of thing is wanted ; in this case 
‘‘ cost.” We write down the c^ost which is given. Then we 
require a multiplying fraction made up of 91 and 7 ; the only 
point to detornime being wliich of tin*, two numbers is to be 
on the to]) of the fraction. To setthi this we only require to 
consider, will the change from 7 to 91 make the (50st larger 
or smaller I If larger, place the larger number on top ; if 
smaller, the smaller number. 

The student should have practice in forming the fraction 
one quantity is f)f another. A fraction is a nuinlx^r, and has 
no denomination, such as £, lbs., yds., &c. The two quantities 
must be of the same dfmornination. 
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Examples : What fraction is 3s. 4d. of £1 12s. 6d. ? 

1 , 40(1 of 300(1. 

r . 40 4 

. ' . tlio miction IS or 

300 30 

We mi^ht have ex])res8ed both quantities as shillings ; 

34 to 4 

tlio fraction = = a x ^ = :\i) 

13 


4 

, > 1 

Or again, as £ s j*’, = x ■= -j,, 

3 

In practice' the higher denomination \vc choose, the smaller 
the figures. 

It is often convenient to Ix' able readily to express the 
shillings and jience as a fraction of a £. The student should 
make himself familiar with some of the more frequently 
occurring amounts, as : —2s. ()d. = £J, 7s. Od. = £J, 12s. 6d.=:£|, 
17s. 6d. = £^, bs 8d.=^£i, 13s. 4d.= |, 16s. 8d. = £^, (fee. 

The following method of forming such fra(*tions for un- 
familiar amounts is useful : — 

15s. 9d.=:ir)Js.=£!:{; : 

9d. is expressed as a fraction of a sliilling ; then form the 
improper frac’tion, at same time multijilying the denominator 
by 20. 

Examples of fractional method : If 16 cwts. cost £224, 
what will 6 cwts. 14 lbs. cost ? 

(> ^ 41) 

The fraction — 

lt> 12S 
I 4t) 

, • . cost required — X 

4 


= £sr> 158. 
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Example : In how many days could live men do the same 
work as is done by six men in 35 days ? Here a doen\ase in 
the number of men entails an increase in tlie time. 

Ilenoe tho fi'action is 

T) 


. • . No. of days 


35 X 


4*J. 


Examples : If the tithe paid on 127 aci c^s 3 roods 20 poles 
of land is £119 7s., what tithe is payable on S7 acres 1 r<.)od 
35 poles of land, assuming that the tithe per acre is tlie same 'i 


Tlic titiie charge will he — £i 10 


X 


87U 

127 ^ 


7 033 

- X 

20 

4 


0531 

80 




= £81 12s. Od. 


Example : How long can 13 horses be kept on tho same 
quantity of food which lasts 7 horses for 52 days ? An increase 
in number of hor ses means a decrease in time ; 

Thoreforo tho fraction is 
. . Time -= 52 days X /-r = 28 days. 

The student should realise exactly wliat the fractional 
factor produces, because in many instaruu^s this process will 
only be part of the necessary working. 

Example : A contractor engages to excavate 3,600 cubic 
yards in 3 days ; with 20 men he finds that 1,000 cubic yards 
are done in half the time. How many additional men must 
be put on the job to finisli within the specified time ? One 
thousand cubic yards have been done ; 2,600 cubic yards 
remain to be done in same length of time. An increase of 
work to be done entails more men at work ; therefore the 
fraction will be or ‘fg. This fraction will produce the 
new — not the additional — ^number of men. 

26 

.* . New number of men 20 x = 52 
. • . additional men — 32. 
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Sorru^ applications of tlic “ fractional *’ metliod. Therc 
arc ceitairi problems wliere this method is a coiivt^iiieiit one, 
but m wliicJi the terms used must be known. 1 pro])ose to 
j^ive a short list of the terms with brief explanations. A trader 
who keeps liis books properly sliould b<‘ able at any time to 
get out a coiTiH't statement of his affairs. When drawn out 
in propiu- form this statement is <‘.alled a balance sheet. On 
tlie oiH^ side lie makes a list of liis liabilities oi Debts that he 
owes ; on the otli(‘r a list of his Assets or tlu^ various pro- 
])erties with which lu' could pay his debts, such as ('ash, (ioods. 
Hills Keeiuvable, Debts owing to him, &e. Wlu'ii his liabilities 
aie greater than his assets, he is said to be insolvent. If he 
is ma(h‘ bankrupt his Assets must be fairly distributed amongst 
his eri'ditors, and the fraetioii obtained by ])utting his Assets 
over his Ijiabilithss gives the Dividend liis estate can pay, 
generally expressed as so much a pound. If the amount of 
any particular (^editor's claim })e multiplied by this fraction, 
the amount that eicKlitor will r<H?eive will be obtained. 


Examjile : A bankrupt's liabilities amount to £6,228 ; 
his available assets are £188 2s. 9d How much can he pay 
in the £, and what will a creditor to whom lie owes £720 
receive 

2<) 

issu _ vwn 

<1228 X 80 

12 
2'1 

oi 7}(1. in the £. 


The fraction for dividond 


UliO 


The crodilor for £720 will rcceiv’o 


or £ ^ 
or £21 15'*. 


20 

4 


We ('-an now consider another use of the fraction, which 
we can t'aJl reversing the fraction. Tliis will be applicable 
m a great many (piestions which might be called reverse 
(questions. The idt^a of this method is as follows : — Most 
(|ue8tioiis are straightforward, the result being obtained by 
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multiplying by a certain fraction ; to reverse the process oi* 
to obtain tiie original quantity wlien wo know the result w(5 
may divide by the same fra(;tion, i.e., multiply by the fraction 
inverted. This method will be much used later. An example 
will perhaps best explain the process. 

Example : A bankrupt pays a dividend of 5s. (id. in the £. 
One creditor received £27 IHs. 3d, what was the amount of 
that creditor’s claim ( 

51 1 1 

iiio (livideiui fraction is “ — 


. * . Tlie amount of (‘laiin 


2 10 9 4,^ 

- -Vi. y 

- £101 lOs. 


Example . A bankrupt fiays 9s. lOd. in the £ ; his available 
assets were £1,88S. Find tlie amount of his debts. 

or. 

The fraction for dividend ^o i‘>() 

h we multiply his liabilities by we should get his 
assets ; but we know his assets, therefore to get his liabilities 
we reverse the fraction. 


120 

. • . Amount of Liabihties x ~ £3840. 

( Jenerally in practice other points are involved in questions 
on bankruptcy, such as the expenses and secured creditors. 
These amounts must b(i taken off the assets to get the available 
assets for division amongst the ordinal f creditors. 

Example . A bankrupt has assets £690 and liabilities £939, 
of which latter £35 are jircferential claims for rent, taxes, &c. 
Find how much in the £ the estate can receive. 

After paying the £35 the available assets will be £565 and 
the liabilities £904. 

. • . Tho dividend fraction ~ ^ 

9U4 o 

or 12 b. 6d. in the £. 

E 
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This process of re versing the fraction is convenient for 
a question like the following , After spending of tJie mon(*v 
in iny ])urHe, then | of the reniainder, and tlien of what 
was still left, 1 found 1 had .‘{s. Oid. over. How much was 
in the purse at first '( 

I 4 -- 1 

I ‘>1 -» U’ 

1 { ' II — 13 

£‘i Os .3>d. 

Taxes are charges made on juoperiy or- income hy Parlia- 
m(‘nt. Hates ar(‘ charges ma.(lt‘ l>\ local (-oimcils lor local 
purposes. Inc(»me-t,ax is assesst^d on (‘acli pound of a jierson’s 
income, c(n*tain allowaiKtes h(*mg n'cogniscd, Hie chief of 
which is that jXMSons having incomes und(*r ilhO a year jiay 
no incomi^'tax, and persons having mcom(‘s hetweem £M)() and 
£400 ])ay tax on Hu^ amount over £100 

Hates are generally assess(‘d on what is called the Hateahh' 
Value of the hous(‘ or piofierty, such value* bmng tixed hy 
persons a]ij)ointed for that jmrpose. A man's (Jross Inconu^ 
is his income ])(*fore ta.x is deducted; n(*t income aft(*rthetax 
is deduct(*d. 

My house is raU<l at £25; the rate's arc os. Od. per £1. 
What do I ])ay in ratios ( 

\ \ I 

Tlic Iract-iun tor r.ito — 

- i’s' = i-'i I'"- 

8 


llio fraction after Jst .s])cn(ijng 
„ „ ‘in<l ,, 


Aniouiit at first 


Inversely : If the rates are 5s. (Ul. in the £, at what amount 
IS my house rated if T pay £0 ITs (id. for rat(*s i 


Rato fraction — 

Rateable \ nine fraction - p,’. 

40 

Rateable value of in\ liouhc ^ HilT.s tkl. x - - 



X 


V) 

w 


£25 
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When the tax is Is. in th(‘ tl, what does a rnaii pay on 
a taxable ine-orne of £200 ( 

Tax fractior> - 


. • . Tax payabJo -- £ii00 x - £10. 

What is the net incoine of a man whose ^j;foss income is 
£240 wlien the tax is Is. in tlie £1, and no tax is payabh* on 
the first £11)0 I 

Tlu» tax.ihio incoiiio is juSa. 

Tax --- CS.") V 

N('l ii'iconio - £S0 las | £100 

--£‘240 ir».s. 

|() 

Op \v(' iiui^hl. l«ik(» not iii'snnn fraction 

HI 

.*. N(‘t mcomo (taxoil part) -- tiS’i X ‘ 

i 

-■= £S0 I, Is. 

. ‘. 'rotal nf*t incoino -- £210 15s. 


Unless the deduction is spe^cially m(3ntioned in a (piestion, 
it is generally understood to he omitted altogether in working 
ihe question. 


After dedutding income-tax at 1 Id. in the £, a man’s 
net income was £;U3 10s. What was his groS'i income t 

22JI 

Xct iiicoino Ir.iction - 


. * . dross iiM'onio 


- £:u:u 


a 



- £abo. 


‘210 

‘220 

1‘20 


Sometimes the required (‘hange (hq>ends on more than 
fraction ; what is generally known as (Compound proportion. 
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Example : A colliery employs 120 men, working 8 hours 
a day for 5 days a week. How many men can it employ for 
4 days a week working 6 hours a day, if only half as much coal 
is required to he raised ? 

The quantity reciuired is number of men, therefore we 
operate on 120 men. 

The fractiorj duo to clumge of days a wook ^ 4 ’, boeaxise decrease 
of tiiiic jnvolv'<^y inci’eaKO in riiirnher ol men. 

The fraction due tt) longiii of working day 

^’he frai'iiori duo to quantity of work-=C 
.*> h 1 

.‘.The coinhined fraction = X ' 

_ (i 

.’.No. ot men - 120 X — 100 
o 

Example : What is tlie cost of the carriage of 15 c^wts. for 
12 miles if 0 (*wts. is carried 20 miles for 4s. i 

3 

Tlie traction = x ^ 

2 

3 

. * . The cost 4s y = fis 


EXAMPLES VI 

1. If 6 horst's can plough a field in 3 days, liovr many horses will 
be required to do the work in 2 days ? 

2. If a train going 10 miles an hour can cover the distance bet ween 
two stations m 17 mm., how long will it take at 15 miles an hour V 
Give answer to nearest minute. 

3. If a man’s expenses are £80 for 5 months, what wall tliey be 
for a year ? 

4 If 5 gallons of ale cost Os. 3d., what will 36 gallons cost at the 
same rate ? 

6. The wages of 9 men for 5 days amount to £7 17s Od. What 
is the largest number of men that can be lured at the same rate for 
6 days at a cost of not more than £10 ? 

6. A salesman gets Gd. for every pound’s wortli of goods he sells. 
What does he earn by sellmg goods worth £34,970 ? 
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7. If it costs a railway company £H)0 to carry 160 persons 400 
miles, what should it cost to convey half that number 250 miles ? 
Give the cost to nearest £. 

8. If 3 men can reap 8 acres in 5 days, how many days can 30 
men reap 102 acres ? 

0. A bankrupt pays 11s 4d. in the £, IIow much does he pay 
out of a debt of £37 ? 

10. If 7 yds. of cloth cost 30s., whal (to noaro'^t Id ) will be the 
cost of 10 yds. 2 ft. of the same cloth ? 

11. A train travels 225 miles in 6 hours How lon^; will it take 
to travel 135 miles at three-quarters of its former rate ? 

12. IVIy income last year was £750. If I paid an income-tax of 
Is. in the £, and spent on the average 32s. (>d per day, how much did 
I save ? 

13. If the carriage of 3 cwts. for a certain distances bo Ifis., what 
will the caiTi<igo of 12 tons be for the same ilistance ? 

14 If it cost £13 15s. to feed 50 men for a week, whal- will it coat 
to food GO men lor the same time ? 

15. A householder paid £10 2s. Gd. in rates and £()0 in rent. 
Express tho rates as a fraction, m its lowest terms, of tlio rent. 

IG To how much does a tax of Is 2d m the £ on £729 15s. 
amount ? 

17. If 50 gallons of water flow through a pipe in 0 min , how 
many minutes, to nearest minute, will it take for 1,744 gallons to flow 
through ? 

18. A contractor finds that a certain piece of work can be done 
by 16 men in 6 days of 8 hours each. How many men must be sot to 
work at it if he wishes to have it finished within four days, the men 
working 9 hours a day ? 

19. After paying an income-tax of lOd. in the £. a man’s net 
income was £690. If the income-tax had been a shilling in the £, 
what would his net income have been ? 

20. A garrison of 3,600 men, with provisions for 60 days at the 
rate of 27 oz. per day, is reinforced by 1,000 men, and cannot be relieved 
for 90 days. How many ounces per dav can be allowed to each man 
so that the provisions mav just last without further reduction of rations ? 

21. A contractor undertakes to construct a railway in 2 years ; 
ho employs 640 men, and completes half tho work in of the time. How 
many additional men must be put on to finish it by the specified date ? 

22. A bankrupt has assets £600, and liabilities £930, of which 
latter amount £210 are preferential claims for rent, taxes, &c., and 
must be paid in full. How much in the £ ought his creditors to receive ? 

23. If a bankrupt’s assets amount to £1,820 Gs. 3d., and he can 
pay 9s. 8^d. in the £, what is the amount of his debts ? 
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ili A iailwa\ Issue's n‘turn tjckots at a fara and 

a tjuartar ; v\)»at would tl»a ratnrn lara lx* it tha t.ire is lis. ‘id., 

ami what would tha fciinjjflo tan* lu* wlian tlie return is lis. (id. ? 

ir» A bankrupt bas as liis assets <lebts <iue to linn as f(»llo\\K: — 
£470 Its. ltd , £is:i 4 m (kl <»s. Sd , €1 h> iSh :U1 ; when rt'alisod the 
first turns out j/ood. and tor the of bens be leecaves respeetiveh <>, 7, 
and 10 sbilliuf/s in tia' £. ilis liabibt u^s amount to £4.000. How much 
•mn be pay m the £ ? 

iO 'Pile poor 1\at(' bt'int; Its. 4d in the £, iind the raloat»le value 
ot a pujpcMtv \\bi(*b ]>«J>s a latt' ot £41<) lli.M 4d 

i7 If a bankrupt pass l.‘ls 4d in the wbat will a, creditor for 
£i, 170 10s ltd receiM' 

is. A man 1ms iiiOi a ;\e,ir to .sjuuid alter (U'duetmg an iiu‘omt5- 
ta\ ot 1(1 III till' t on bis um*ss meonu', .md ])uttin^ aw.iy one-fdtb of 
wlad renauuM f'uid liis ^ro^-s income 

iO A pc'rson ]>a\s .m annual pKunnim ol £S Os. tor Ide insurance 
Ills mcouH'-tax anaamts to £ti lis (>d when tla* rate is Is m the £ 
No tax IS paid on the lirst £100 ol las income nor on las insurance pre- 
mium F’lnd bis }»ross income 

30. II ir> uas burneiM, w Inch are lighted a hours a dav for iO days, 
consume £i ‘is (id v\<ath ot g.is, bow man> burners can bo hphtod 
4 hours a da^ for 30 da\s at a cost of £7 13h. ? 
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PERCENTAGES 


The term “ pcM* (‘(‘iit/' is one that is often met with in 
husiiif'HS. A [)t‘r(‘(‘iita^e of a ipiantity simply means a eert am 
fraction of that quantity, th(‘ denominator of the fraction 
h(‘in^ KM). So that --J‘<‘ad as 3 [xu* cent,, 

21 per cent., 25 per cent. - are equivalent to 

loo'. Hiii- UM) >•<■«»«'<•< ''■•■ly. 


Qu(‘stioiis involviniLC “ per c(‘nt.*’ can he worked hy forming 
the propeu* fraction and operatinu with it. 

Tile various styh's of (piestions that inv^olve piu’ cent, will 
now be illustrated by (‘xanqiles, and in the siKxvediiij^ chajiters 
vve shall discuss the afqihcations to special types of questions. 


(1) To calculate a fienjenta^e of a ^'■ivim quantity. Form 
tlie fraction corresponding to the givmi rate per cent., re(lu(*e 
it to its lowest terms, and multiply the given (quantity by the 
fraction. 


Examples . Find 1<)‘\', of £52, 

lu l 

lie* 

" ion in 

. . re<{Uired [H'rcent.i;i<* H £32 X . £3 4cv 

Find of £«8. 

Tl„. fra.-ti„n ^ 

porifeiita^rp £liS / • - £2‘2 I3s. 4<1. 


Soinetiines it is l>etl<ir to form the decimal fra<‘tion; e.g., 
3% = 03, 2i%= 02J oi= 022i>. 
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Examples : Find 2J% of £1,568 7s. 6d. 

21 % = -021. 

• ‘ • £ ^5^8-375 X -021 

31*3676 = '02 times 
3*92 09 *001 „ 

35*288 

= £35 5s. 91d. (t-o nearest farthing). 

Here we have decimalised the money to three places. To 
find 2%, or *02, of the quantity we have multi])lied by 2, 
moving the figures two places to the right. Also as we need 
only work to 4 places, we began by multiplying the 7 ; thus, 
2x7+1 (to carry from 5x2)= 15, i.e., 5 and carry 1. To 
get the *00i times, or }%, we might divide by 4, moving the 
figures two places to the right, or we might have taken f> of 
•02 times. 

The student should choose the fraction which seems the 
easier ; generally the decimal method is advisable. We 
might also vary the decimal method by moving the point two 
places to the left in the quantity, thus giving 1% of it at once ; 
•then multiply by 2^. 

Example : Find 2^% of £315 28. lOd. 

£ 

3*15,141 1% 

6*3,028 2% 

•7878 io/o 
7*090 

= £7 Is. 9|d. 

For mental or brief working the student should make 
himself familiar with certain rates per cent, and their equivalent 
fractions ; e.g., 5% is or, in the case of money, Is. in the £. 
2J% is in the case of money, 6d. in the £ ; 33 is J, 

is f, 12^0/^ is J, 8^% is 250/0 is i, 5O0/0 is I 3Jo/o is 

Example : 6% of £25 7s. 6d. = £l 5s. 4Jd., since it is=25fs. 

In the case of money, the following method is often used 
if the sum be £*b only. Multiply the number of £’s by twice 
the rate, cut off the units digit ; the rest will be shilliii^s, the 
figure out oft is reckoned as pence and fifths of a pezmy. 
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Example : Find 1^% of £95. 


1)5 

_^f = l| X 2) 

28,5 =^£1 8s. Gd. ( = 28s. 4- 5d. and 5 x id). 


Reason ..-£95 x = £95 X 
-=95s. X A 


--- 28s. + 1 % of 12d. 
= 28s. + 5 X |d. 

= £1 8s. 6d. 


(2) The reverse process : — (Hvon tJiat a certain quantity 
is a given percentage of some unknown (j^uantity, to find 
the unknown quantity. 

Calculate the fraction as before, and niultiply by the 
fraction inverted. This will, of course, give the original 
quantity. 

Of what number is 29, 2% ? 

oo, ^ 1 . 

" 100 50. 

.50 

. • . The no. = 29 X = 1,450. 

As multiplication by would give 29 as 2% of the required 
number, multiplication of 29 by 50 must give the required 
number. Compare this with similar questions in Chapter VI. 

Example : In a school 270 pupils are learning arithmetic, 
and these form 75% of the total number of pupils. What 
is the total number ? 



. • . Total number = 270 X ' 3" = 3G0. 

(3) The next type of question is to increase or decrease 
a given quantity by a given percentage. There are two 
methods open to us. First method — the more natural method 
— is to calculate the increase or decrease, and add to or sub- 
tract from, the original quantity. 
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Kxaiiiplf" : The (m>s1. of jmmsioiis for a charitable institution 
last yeai' was £‘5,451 17s. Od. This y^^ar th(^ (;ost has risen 
7|%. What will he the amount this year I 


£:i,4r)i 17s (>(l 

(V)st tins \ oar 


^ 40 ■- “ 40 

- £*2.78 17rt lOcl. (to nearest Id.), 
r- £:i,7I() 17s. 4(1. 


Or, l)y decinials, 

£ 

;i, 451 -875 
241*631 
i7-2mi3 v*;, 
37 10- 766 
^ £3,710 ir)s. 4d 


Hert^ by keeping the decumal points underneath each other 
we gt^t tile adding with less work. 

8e(‘ond nudliod is to form the fraction including the increase 
or dberoase }H‘r (;ent., i.e , the fraction which will produce the 
new quantity ; e.g., in the above we form the fraction = 

1 07.1 _ 215 _ 43 
100 " 200 “ 40 

or 107|. This latter form gives tlie same as in the second 
working above. 


Example : If wo take 25% from £3 15s., what sum is loft I 
First meiJiod : — 

/O “ I* 

£3 15s. X ] = £0 18.S. yd. 

. • . Amount loft is £2 16s. 3d 

Second method : — 

Fraction = (75 100 - 25) 

i 

. • . amount left — £3 16s. x | = £1 1 os. x | 

« £2 16s. 3d. 
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(4) The reverse of question 3 is sini])lo if tli(* se-eond method 
is known, as an inversion of the fraction will <^ive the required 
operator. 

Example : If £2 16s. 3d. is the net amount after deduction 
of 25%, what was the gross amount '( or J, is the fraction 
to lindnet amount when gross amount is known is fraction 

to produce gross amount wlion net amount is known. 

X{'t .nntumt. Kis. X 

- to iSs ‘M 1 

- t.-l l.V. 

Students often go wrong in Uiis tv[)e of (piestion through 
not (‘learly r(H‘(»gnising that the fu^rcentage is calculated on 
the original quantity, in this cas(^ the unknown ({uantity. 

Exam file • Ik^tweem 1891 and 1901 th(‘ population of a 
ccitain town was said to have* increased by 21 In 1901 it 
was 123,297. Wliat was it in 1891 

Many students make th<' following mistake. Tluy (;alcu- 
late 21% of 123,297 and subtra(*t , hut what, is meant by an 
increase of 21'/; is that the ])opulation at 1891 ima’taised by 
21% of what it then was, and the n^sult is 123,297 ; i.e., the 
increase is 2E!o of the 1891 population, but they take it as 
21% of 123,297. This point requires consideration, and if 
the method of reversing the fraction is understood the (jorroct 
method is easily seen. 

121 

Tho fraction for 21 lucroase — 

. • . fraction to jjo b.ickwiirdH is 

*. population in JSDl = 123,2t>7 x 
=.101,898 

The population, of cfuirse, inusl Iw exprosiMl in wlmlo luitiibers. 
Verification : — 

101,898- I time 
20,379 9 -2 time 

1,018-98 *01 time 
123 , 297 - 
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(5) Tlio remaining problem is one of very common occur- 
rence, viz., from given partumlars to cakmlate the rate per 
(^ent. C'are must bo tak(‘n to see whi(;ii cpiantity forms the 
basis of the rate. The rai wo liave seen is a fra(^tion ; tlierefore 
we calculate the fraction and then change the form of the 
fraction t(> one with 100 as denominator. 


Examples . 

(1) What percentage is equiv'alent to the IVaction ^ 
1 r. 

riio fraction -- 


(2) What perctentago is ecjuivalent to tlie fraction ? 
The fraction 


:u 

:iu 




< KM) 
> KH) 


aiOO'y, 


<>/ 

Si) '» 


oi - to one place of docjinals 


(3) If 9 increases to 10, what is the rat(^ of increase per 
cent. '\ 

Fraction -- ^ 

Here the actual increase is 1 ; this gives numerator of fraction ; 
the quantity that increases is 9, this gives the denominator, 
and so tlic rate is 


(4) If 10 decreases to 9, what is the rate of decrease per 
cent. ? 


Fraction =-Y^=10^t, 


(5) During 1903 the imports of raw cotton into the United 
Kingdom were as follows : — 


£ 

From Egypt 9,643,295 

„ United States . . . . 32,345,746 

„ Brazil . . 928,750 

„ British East Indies . . 1,684,388 

„ Other Countries . . . . 333,143 
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Wliat percentage of the total import (to tlie nearest whole 
nuinhcr) came from the United States f 

The totid import — i‘44,S35 JV2*2 

Ihe fn.ot, um= 44 ^ " 

;t2S-4574fi 
4 is:{r>:{-2‘2 “ 

72“' 

,«r 

0 01 
()r> 

Soo (Miap 1\' for foiitraci.od «li vision 

(()) A bievciist increases his rate in mil(‘s per hour by 1‘2 U*q ; 
by how miu h ])er cent, docs lu^ decrease lus t.im<^ for a milt*. '{ 

'J’lic hpood fraction — 

. • . i he time tract ion - 
docroanc tia<*(ion — 


(1) A manufacturer finds that by using a new kind of 
coal which is 10‘h, more in cost than what he was using pre- 
viously, he gets same work from 10^’b amount of coal. 
Which is the more economical, and by wliat rate per cent. ? 

The price fraction - 

00 

tho <|uantit;y frac'tioTi -- 

, no 00 99 

th.M=ompoundfrm-t.<m= x 

showing a decrease of or 1%. 


112 ’. 

1(H) 

KM) 

112 

12 

112 

li>.7 


y K):»“^. 
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EXAMPLES VII 

J. down, iti tlu'ir lo\\«^s( tc'ruis, liic fractions tHiiiivaloni to 

’'a '0» -^^ /()» <(’ •*'' O’ *- O’ j O’ s ,o» /o» /'o» o 

2. Express the followinu: fractions as rates r<er cent. : — L 

iV’ ^ L ri’ i’ '’ U.’ -L d)437r). -0270. 

3. ('idiMilato the iollowinf^ pcrcoiitaijes . — f)”^, of £110, 5% of 

£r)7 KU 4d., 5‘!„of 17s. (id , £1,024 Ds : 2'/\',ol £10, 2'/*o‘>^ 

21% of £10 4s., 2‘\, ot 1.050,' 3‘\, ot I 10, 4'.% ol 147,5S0, 3’-% of £50, 
4^% of £1,031 5s., 22'.«;, of £(i7, 75% ot i:i,(H0 (is (id, 202^ of £00 
13s. 4d. 

4. Increase the following quantities bv t lie given rates per cent 

£(i0 by 3»„, £705 lOs by I 3.3,401 by 27»;„ 40,3(i2 by 3‘‘\'„ SS2 by 
1 £(i,541 by 2V% £33,4~(i5 IPs Od by 7 ; decrease the following 

by given ra((W per cent 3(i,7S0 bv I*’,',, 4,S.57 by 3‘’(,, 001) bv I0“o, 
£k01 1 3s. 4(1 bv I2l‘% £7,074 by 7%. £3,030 I (is bv 33’'% £0,507 by 
l‘';;„ £374, 'll 5 by I 1 } £1,325 (»s. lOd by (iO'% 

5 Of what number is 2(i7, 3'’^, 

(i. Find (lie gross amount if when is d(‘due(-ed tluM'ct is 

£12 17s. lett. 

7. To half a pint of sjiint, water is added to make up a quart ; 
what percentage ot the mixture is spirit ? 

5. A nian has an incoino of £325, and s])ends £314. Express 
the ratio of his expenses to his ineoine us a deciinal to two places. 

0. A water company charges 7A'’o on the house rent. How much 
is tins on a rent oi £50 ? 

10. A trading company ]iays £4 on a share of £200. M^hat per- 
centage IS this ? 

11. The national expenditure for the year 1001-2 included the 
following ])aym'mls to Local Taxation accounts : — England, £8,29(5,747; 
Scotland, £ 1, 125,830; Ireland, £1,145,403. What percentages (to 
nearest wdiolo nuinixM ) were received respectively hv England, Scotland, 
and Ireland ? 

12. A block of ice, originally woiglung 2 kilogrammes, has partly 
melted away, till only 5(i p(*r eiait. of it- remains. Give the weight of 
what remains m grams. 

13. The averagi^ cost jier w’^i'ek of food consumed by an agricultural 
labourer’s lauiijy m England during 1902 was as loliows: — Bread and 
Hour, 3s. 5d.; meat, 4s. 2d.; other articles of food, .3s. Hid. Expro.ss 
the amounts spent (1) upon hioad and flour, (2) upon meat, as per- 
centages of the whole anunmt spent upon food. 
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14. In a village 70 ]K*r coiit. of the grown people are married. If 
tliere are 2,^()0 gi'ouii ]>eople liow many married are tliore ? 

17. A man earns 3*Js. a week, and pays 2s (Id. a week to a Friendly 
Society. Wliat percentage is tins of Ins wages ? (Answer to nearest 
wliole number ) 

10 The following table shows the quantity of tea imported by 
Croat Britain m the two years I STS and 1900. Kind (to the nean'st 
whole number) w’hat percentage came Iroiu Chm.i in eacli year. — 



Ill 1878. 

In 1900 

-- 

lbs 

lbs. 

I lolland 

3,1 15,000 

0,594,000 

Clima ' .. 

105,050,000 

21,310,000 

India 

3.7, 123,000 

153,581,000 

Ceylon 

1,000 

1 1 1,180,000 

Oth(*r ('onntnes 

! 

017,000 

2,929.000 


Also find by what ] lereeniages tbo import from (Muna bus deereasod, 
and tliat Irom Ceylon increased 

17. A man devotes 1.7 per cent. ol bis incoiiu^ towanls insurances, 
and on tins ho jiays no income tax -Viter pa\mg Is. m th(» £ on the 
rest, he finds ho has 11,2.70 left. Kind Ins gross income to the luvuvni 
pound. 


18. Tlio income of the London County (kmncil from all sourciw 
amounted in 1899 to £3.733,500. A rate of Is. lid. m the £ on the 
assessable value of tlie County of London jirodueed .75 per cent, of 
this incjome. Find, to the nearest pound, how much is raised by a rate 
of Id. in the £. 


19. For the year ending 31st December, 1901, the gross, receipts 
and working expenses ot etn’tam railways were as foUow^s . ~ 


Railway. 

L. & Y. 

L. & N.W. 
G.W. 


Cross 
Receipts. 
£.7,503,997 . 

13,915,92.7 . 

11,388,399 . 


Working 

Expenses. 

£3,400,201 

8,829,700 

7,215,948 


Express in each case the working expenses as a percentage (correct to 
one place of decimals) of the gross receipts. 

20. If a man receives I2i% of £554 9s. 4d., 4% of £459 7s. Od., 
and 13% of £585, how' much does he receive altogether ? 
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21. Through failure of crops, &c* , an annual inooine ol £2,000 has 
rapidly diniinishofl. In ono >etir it fell 4®^,, in the next year 1 ^^*% ol 
the remainder, and in tlio next >oar 25% of what then remained. 
Wliat Vi as its amount at the close of the third year ? 

22 What IS the freight on 480 hales of cotton weighing 4 cwt. 4 lb. 
each at ;,’d. jier lb. and 5% additional. 

23. IJetween two census takings the population of a town incroasi\l 
by 21 1%; at the second census the population was 2.34,801. What 
was it at the first census ? 

24. When the duty on a conunodiiy i.s reiluced by 40%, the con- 
sumption IS iricreas(v,l by 60%. By how much per cent, is the revenue 
from it increased or di'croased ? With what mcrea><o of consumption 
would the revenue romem uiichangod ? 

2.5. A workman in the country saves £10 a year. He moves to 
the town, wheri^ iu‘ earns lb"/o more, sjanids 5‘’b more, and saves £5 
a year more. What was his original income 1 
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C^HAPTKR VJi[ 

COMMISSION. BROKERAGE, DISCOUNT FOR CASH, 
INSURANCE 


In this chapter wo propose to discuss certain simple 
applications of f)c,rcentagcs, and th(^ methods of last chapter 
are directly applicable^. Tlu^ (juestions to be discussed will 
])e such as do not (iontain the element of time. 

A good deal of business is done by means of agents. An 
agent may be defined as a jierson appointed to transact 
business in the iiaim^ and for the account of another. His 
remuneration is usually in the form of an allowance on the 
amount of the business transactcHl, which is fixed by sjiecial 
agreement, or in acc-ordaiu^e with the usage of the trade. 
This remunerat ion is generally calh^d the ag(uits’ commission, 
and in most cases is a peiccntagi^ of the amount of the trans- 
action. 

The agent is sometimes styled a Broker, and his commission 
is known as brokerage. For exanifik^, we have Stockbrokers, 
Bill-brokers, &c. 

Example : We employ an agent to sell for us on 3|:% 
commission. His sales amount to £895 lbs. 8d. What do 
we pay the agent ^ 

Workiiiix — £8-9583,3 1% 

‘20 8750 3% 

2 239.-> 

29-115 

Commission = £29 28. 4tl, (tf) nearest Id.) 

An agent charges 2J per cent, commission for disposing 
of a property. If the expenses of the sale amounted to 

F 
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£25 lOs., and the agent, after deducting this and his com- 
mission, hands over £707 1 28. Od., for wliat was the property 
sold ? 

£707 \ 2 ». (id. +£‘2r> 10s.=£7:{:} 2s. (id 


Tlui fraction for uinoiint loss commission = 


100 


301 

4(K) 


. .Total ]irico -£733Jx 


400 

301 


(m\ crting 


fraction). 


15 50 

- £750 

The managf'r of a dei)artment is paid a salary of £250 and 
a (‘ommission of 2i ]Jor cent, on the sales in his d(^])artment. 
Jf tins raise's liis salary to £305 in a certain year, what is the 
aggn'gate of the sales in his departnic^nt that year ? 

Ills coiiinnssiou - £115 


2 .\ 1 

The coinniission fraction , 

iOO 40 

. • . Amount of sales -- £l 15 x 40 = £4,000. 


Another term frequently met with is Discount. The 
simplest meaning is an amount deducted from a bill for (;ash 
payment or for ])roinpt payment. For example, we often find 
})rinted on invoices something like the following : Terms, 2J% 
discount monthly account. If the amount of sales to us 
amount to (say) £11 9s. 4d., then if we pay at beginning of 
next month wx are required to pay £11 3s. 7d., as 2J% on 
ni Os. 4d, (say £11 10s.) is 5s. 6d. ‘ 

Generally, as in above example, the discount is calculated 
at a percentage rate. These rates vary in different businesses. 

Another form of discount — ^Trade Discount — is that of 
a deduction from the invoice price of the goods sold. The 
manufacturer or wholesale dealer issues to his customers, 
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the retail merchants, a price list witli the full ])ricos attached. 
He arranges to supply these at a certain rate of discount. 
For example, retail booksellers very often buy from the 
publishers at a discount of 25% from the published prices of 
the books. Sometimes th(^ two forms of discount are com- 
bined, as in the following example. I arrange with an agent 
in London to supply me with books on the following terms : -- 
25% discount from published pri<^os, and a further 5‘’(, for 
cash within an agreed upon term. Invoices arrivi^ similar 
t.o following * — 


Lf»n(lon, F«‘)). .‘l/O.'i 


G. H. Douclas, Fs(t., 

Hradlord 


Hottgiit or HHOVVN, JONES Ar (‘O, 




Alokrsoatio, 

E.C 



Sulyrct to Discmiii' 


Nt't 


1 3 Smith’s Ciomcs . . 3/0 

C 

2 

.1 

5 , 0 

t' 

^ s 

(1 

27 Balladen mid Roiiumzen, not ' 2/0 



3 

7 

(> 

1 Pitman's Reporter 

0 

, 2 ' 0 





o 

7 0 




25‘\V 

0 

J1 10 




i 

1 

1 

15 S 




1 

, o 


! 1 8 

1 

14 

0 



£ 

.5 

1 1 

0 


25% of £2 7ri. (id. 11/10, 
6% of £1 15s. 8cl.= 1/8. 


This is the trade discount. 
This is the cash discount. 
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Another example (^f trade discount : — 


Invoipe. 


Ijvkrpool, 1th July, 1005. 


Mr. K. C'rrATiLKS, C'horiii«fc. Loods. 

Boucht of ,1AS. alliron & ('(). LTD 
T(‘nn8 ; Not 1 ino. 




1 



h. 

d. 


1 

It 

1 d()7.. CameruH, \ pt. 00. 

,, Xylonite Trays, 1 pi. asstd. cols 

150/- 

1 ! 

5 

0 

1 

4/0 

0 

4 

0 


4 

„ bxfl. Peerless I*lates, ^ in. spec. 

**ap* 

12/- 

*> I 

j 

8 

0 

Not 

‘2 

Cks Hypo. Ills 







No. 1.... 1 1 12 10 1 

No. 2.... 1 1 .*{ 14 







i 2 2 15 30 

0 12 * 


1 

i 


1 



1 2 1 1 3 per cwt 

10/0 

1 ‘ ' 

4 

10 


1 

1 


! T) , 

2 

4 


i 

1 Loss 20% on £1 0 6 . . 5s. lOd. 


i 




i 

„ 25% on £2 8 0 . . 128. Od. 


! 

17 

10 




' 

4 i 

4 

0 



1 Hamper 

i 

0 

5 

0 



1 

; 1 

4 1 

9 

0 


The articles are sold from a printed price list under varying 
rates of discount. 

Fire insurance is a contract wherein one party — the In- 
surance Company — undertakes to pay to the othei* the pecuniary 
loss by fire which may happen to specified property during 
a particular period, in consideration of an immediate fixed 
payment. This payment is called a premium, and is calcu- 
lated as a certain percentage of the amount for which the 
insurance is made. There are other forms of insurance, as 
Life Assurances, Employers’ Liability Insurance, &c. 
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Examples : Find the premium to insure a life for £300 at 
£2 7s. 9d. per cent. 

100 


The premium fraction 


. * . The premiiiiii = £300 X 




100 

-£2 7.S. yd. x3. 
= £7 3s. 3d. 


I wish to insure goods valued at £365. The rate charged 
is 3s. 6d. per cent. Find amount of premium. 


Tlie premium = £365 x 


£ 


>11 


800 
l‘2a lOd. 


£•639 


I pay £8 6s. 6d. as insurance premium on my life, the rate 
charged being £2 10s. per cent. What sum am I insured for ? 

2i 1 

Premium fraction = 

100 40 

. • . Amount = £8 68. 6d. X 40 
= £333 

I value my house at £5,850. The rate of fire insurance is 
£2 10s. per cent. I wish to insure the house, so tliat in case 
of fire I shall be indemnified for the house and also for the 
premium paid. What premium must I pay ? 

Evidently I must insure the house for an amount greater than 
£5.850: the fraction for which increaHed value 

^ 100 ^ 200 
97. i 195 


30 

Insured value = 


X - = £6,000 


The premium = £150. 
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It is assuiued that if the house is burned down tlu? insurance 
company will pay £6,000, so that 1 receive £5,850, the value 
of the house, and £150, the ])reiniuni paid. But in practice 
this would be vc^ry doubtful, as the company only undertake 
to make ^ood tlie loss, and they do not necessarily acce])t 
our valuation of the property. 

EXAMPLES VIII 

1. Calcul.ito conn Mission <m the following amounts: — 5% on 

£a‘2r>, £3^400, 7A% on £G60 l‘2s , on £7,525, \ % on £0,844 

12s. <)d., :ii% on £1,007 lOs. 2d., 20% on £79 Os. 3d., J \% on £299, 1% 
on £8,254 1 5s 

2. Deduct the following discounts; — 221% from £480 lOs. 9d., 
174% from £317 10s 3d., 35% from £210, l.‘% trou) £1,730 15s., 9,V% 
fro“in £903 78 . 9d., 5g% from £1,000 

3. Find the premiums for insuring: --£1,000 at 3s. Gd per cent , 
£875 at £2 la. 8d. per cent., £23,415 at £l 5s. jior cent., £275 10s at 
2s. 8d. per cent. 

4. An agent collects rents, the gross value of which is £391 12s. 
On tins he charges a commission of 44%. What is the net amount 
the landlord receives ? 

5. The owner of a ship’s cargo pays a premium, which at the rate 
of 7% amounts to £514 Os. What is the cargo valued at ? 

6. A rate collector receives 3% for his services. How much 
has he collected if he receives £125 ? 

7. The gross rental of an estate is £1,250. Income-tax at Is. 
in the £ is doducted. and the cost of collection is 3% on the remainder. 
Find the net rental. 

8. Find cash price of goods sold as follows : — List price, £22 I Os'! 
with discount 5% ; £11 7s. 9d. with discount 4 '’4, £38 10s. 2d. with 
discount 22^%. 

9. What rate per cent, of discount is equivalent to 2d. in the Is. ? 

10. What percentage is allowed to an agent who receives £05 13s. 
on a sale of £2,273 10s. ? 

11. Find the premium necessary to effect an assurance of £550 
on the life of a person aged 3<£ if the rate for that age is £2 1 Is. per cent. 

12. What sum should bo msureil, to cover loss and premium, 
when the value of the goods is £485, tlie rate 3% ? 

13. A bookseller, in rendering his account, makes a deduction of 
3d. in the Is. from the published price. For prompt payment he 
mal^s a further deduction of 21% off the account as rendered. What 
fraction of the published price does he then receive ? 
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14. A merchant owns a ship which was valued at £11,772. Find 
for what sum he must insure the ship so that in the event of total 
loss he may recover not only the value of the ship, but also the premium 
of 4% of tlie sum insured and the fee of 4 per cent, of the sum insured 
to the agent for recovering the money. 

15. Make out an invoice for the following sale of books, iorms 25 

discount off published prices (except m case of books priced net), and 
a further 5% for prompt cash ; — (i Allcroft’s History of Greece 4a. (id , 

2 Pitman’s Manual («> Is. 6d., 2 Matriculation Chemistry (a] 5s. (kl., 

1 Adgie’s Book-keeping, Pt. T , at Is. 6d., 3 French Reader (?h 9d., and 

2 Greek Primer at 3s. 6d. net. 

IG. Make out invoice for following goods: — 2 quires POP 
18a. per quire, discount 33j^ per cent.: 3 doz {--])lato printing frames 
(a) 7a. Gd. per doz, discount 25% ; 1 doz 15 gr. tidies chloride of gold 
@ 218. a doz, not ; 2 cks. carbonate of soda @ 24s, cwt., not ; 

cwts. qrs. lha. Tare in lbs. 

No. 1 .. . 1 2 10 15 

No. 2 ... 1 1 0 18 

Hamper 48. 
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(CHAPTER IX 

PROFIT AND LOSS 

One of tlio nuun induiM'meiits to a ptMsoii to lako up a 
business is to make a profit by s<‘Iliu^ articles at higher jirices 
than wJiat they cost him. Unfortunately it is not always 
possible to do this, and if a tradesman is forced to sell an 
article at a lowm- price than it cost him. he is said to make a 
loss. Tlie [irolit or the loss is measured by the difference 
between the (*ost })rice and the selling jirice. Generally profits 
and losses arc' reckoned at so mu(‘h per cent, on ms*/ iirice. 
This is to be assumed in all (juc'stions (*\cept where it is specially 
known to be otherwise. V^ery often in actual business profits 
and lossc's are reckoned as ])(*rc('ntag(‘s of the takings, i.o., 
tlu‘ prices at which goods art' sold. It is outside our jirovince 
to discuss which method is better: so far as the arithmetic 
of such questions is consich'ic'd, the same princqiles are appli- 
cable if it be clc'arly understood which liasis of reckoning is 
meant. So I rt'jieaf that in ordinary cpiestions t'ost Price 
is taken as the basis, unless when other basis is specially 
mentioned. The types of cpiestions art' similar to those in the 
genc'ral eha})ter on perc'entages. 

1. — To calculate' actual profit or loss made on a transaction 
or series of t ransactions. •Find cost ])rice, including all ex- 
jxuises, and sc'lling jirice of the jiarfic'ular goods inferred to in 
question; the difference givers profit wlu'n selling ])rice is 
greatiT than cost })rice, and Ukss when scaling price is less than 
cost pric'c. 

Exam])l(' : (1) How* much do I gain by buying 240 yds. of 
cloth at 3s. 9d. a yard, and selling it at os 7d. a yard ? 

*2t(> \ils. at. lis Ihi a yaid - £4.’) 

‘210 ^(ls at r>s. 70, a van I £07 

. (lam IS £‘2‘2 
ur. (Jam on 1 \ti ir> Is. lOtl 

. • . (Jam on *210 \<L is £‘2*2 

W© cian multiply pruv by 2t0 l>> rockonmg m price as £1. 
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(2) I import 5,000 cigcirs at 5s. 4d. per 100. The duty Is 
equivalent to Os. per 100, and 1 reckoned my expenses at 
6d. per 100. I sell the lot a,t 17s. per 100. What is my gain ? 

The total cost of 100 — 5/4 4- <>/* + Oil - 11/10 
The receipts per 100 — 17/ 

• . Profit on 100 - 5/*J 

Total profit 5 ''*2 « ."iO 

£12 ISs 4(1 


11. — To reckon ])rolit or loss ]>er etoit. We find cost price 
and selling price of iin article, or of the same (piantity of a 
commodity ; then wnt<‘ down th(‘ fraction that tlie gain is of 
the cost price; this friction is then expressed as a rate per 
i*ent. 

Exam})les 

(1) I buy an articJe for 4s and sell it for 5s 

Hate of profit } -- 25*^,. 

(2) Articles bought at 3d. per dozen ait‘ sold at bd. per 
score ; find profit per cent. 

Cost i)rioc of 1 do/. = 3(1 

20 

C\iHt price of 1 score -- 3d ^ p> 

Selling jirice of 1 score - fid. 

. ’ . Hate of profit - > - 2f)",', 

We have to be careful that we find the two }>rjces of the 
same quantity, e.g., in above wo have found the two prices 
per score. Note also that the denominator is the cost prict;. 

(3) I buy from a price list at a diseounf of and sell 

from the same price list at a dis<*ount of 35 ’,,. What is gain 
per cent. ? 

I Imi> at 40 and Mdi at 05. 

Kate of fuofit “ X 10<r’<, -= 
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(4) I sell 7 apples at the same price as I ^ave for 10. What 
is rate of profit per cent. ? 

7 

The fraction for (juantity at sanio price - j— 

. ' . The frai'tion for price of same c(uaiititv = ^ 

. . Kate of prolit ^ ^ X = 42^^’^^',. 

(5) I buy a horse for £35 and sell it to a friend for £45. 
Later he is forced to sell it, and only gets £35. What is iny 
gain per cent, and my friend’s loss per cent. ? 

My gam = ^ X 100 =- 284%. 

My friend’s loss ^ ^ X 100 - 22"%. 

Note the denominators m the two cases. 


(6) I buy a piece of cloth measuring 74 yds. at 4s. fid. per 
yd. It is invoiced to me at 37 yds. equivalent to 36 yds. 
I sell it at 5s. fid. per yd. Find gain per cent. ? 

£ 8. a 

74 yds. 4/G = 16 13 0 
Less ^ 0 0 0 


Cost price 16 4 0 

Selling price — 5/6x74 =• £21 5s. 
Profit = £5 Is. 

T, . r r-x 54 101 5 

••• = igj = 81 

= _3Hn', 


5 


III. — Given cost price and rate of profit or loss, to find 
selling price. 

Two methods are open to us : — 

(1) Calculate jirofit on cost price and add. 

(2) Form fraction to include profit, and so obtain 
a fraction to give selling price. 
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Examples : 

(1) A horse cost £75 ; at what price must it be sold to 


make 5|-% profit ? 

rt]-% of £75 £3 18s. 9d. 7 5- 

Soiling price — £78 1 8s Od. S-75 

or, Fraction for selling price = 105] -1875 

Too ^)375 

4*21 

4(h) 


. • . Selling price — X 421 

Ki 

- £78-937 

- £78 18s 9d 


The first method will be found sidficient for simple c[uestions ; 
in complex (piestioris the second will be better. 


(2) Certain articles cost 3Gs. 7d. per dozen ; 
per article to gain 16%. 


Fraction 


no 

loo 


X 


1 

12 


IW _ MG 
1200 “* 12 


d. 

439- 

43-9 

26-3 4 

12) 509-24 ' 

42-44 


mark them 


Selling price per article = 3s. 0|d. 
or £1-8291 6 
•1829 
•1 097 
12 ) 2 - 1 ^ 

~'l77=3/()id. 

IV. - Questions involving discount for (!ash. Hero there are 
really three prices — (-ost Price, Marked (or List) Price to 
include a rate of profit, and Cash Price after discount has been 
deducted from List Price. 

Examples : 

(1) A tradesman has articles costing him 3s. each. He 
marks them to show a gain of 20%, but he allows a discount 
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off tJie marked price of 2J%. What is his actual rate of profit 
per cent. ^ 

120 

100 

(Cost x)rico > List pneo 


/' 

Cash price 


03 

100 


The Fraction from Cost Price to List Price -= 
The Fraction from List Price to Cash Price - 


. * . Fract ion troiii (Cost Price to Cash Price 


• . Fraction for jirolit -- 


17 

100 


120 ^ 6 
100 5 

07 i ^ _ 30 

100 ” 200 “ 40 
3 

H 39 _ 117 
"" 5 ^ “ 1()0 

20 


If the student will examine tlie diagram and the directions 
of the arrows, the question may appear simpler. 

(2) In the former question how much per cent, above 
cost price should the tradesman liavc marked the goods so as 
to have 20% profit ajter allowing a discount of 2J% from 
list price ? 

Cost Price List Price 


120 \ / 9;^ 

100 \j y 100 


(’ash J^iicc. 

'J'he Fraction from Cost Price to Cash Price 
The Fraction from List Price to Cash Price 
. • . Fraction from (’ash Price to List l*rice 


1^20 9 

100 “ r> 

97i 39 

100 ’ 4J 

40 
39 


. • . Fraction from Cost Price to last Price X 

13 

1 (> 

13 

, ’ . Fraction for increase = X 100®,^ =- 23yV^o 
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A consideration of the diagram will sliow that one fraction is 
direct and the otlier inverse, as sliown by the arrows. 

The rule is often given, use fraction 

By way of verification consider an artic'le costing 13s. 

An increase of 20% makes it I."!.) sli 

Alter taking 2.1% discount from 15;? sh. 

The selling price = 15,V5 sh. 

o yi 001 

•. Profit rate = X 100«;, = ^ 3 -% - n«;,. 

Again, 13/- 4- 23ih% of 1.3/- \(\/-. 

16/- loss 21% of 16/- ir>i sh. 

2 if 

Rate of profit = X 100®', •= 20®,',. 

V. — (riven selling price and rat(^ of piofit per cent., to 
find cost price. ^ 

Form fraction as in second method of III., and use it 
inverted. 

The fraction as formed gives the selling price if we multiply 
the cost price ; hence if we multiply selling price by same 
fraction reversed we got the cost price. Tlie student must be 
reminded tliat the rate of profit is based on the cost price, 
which in this case is not known, but is the quantity to be found. 


Examples : 

(1) If we sell at a profit of 16%, what was cost of an article 
we sell at 4s. 9Jd, ? 


Tho Fraction 


Cost Vrivo - 4/Oi x 

(2) A man loses 12 J% by selling goods at 5s. lOd. a lb. 
What did they cost liim ? How much must he raise the price 
to gain 10% ? 

87J 176 7 

Fractaon = — =- 

. * . Cost price 5/10 X f = 0/8. 


Again, now fraction — = qy 

. • . New Belling price == 6/8 x 
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(3) By selling goods at 3s. a lb., a merchant gains 20%. 
At what price should tliey be sold to gain 10% ? 


Fnu'tioii for first Belling price = 


120 

10() 


Or, 


. • . (\)st price - .‘1/ - X ’ 2/0. 
Fracfion for second selling ])rice 
. • . Oost. price = 2/0 x -- 2/1). 


Fraction for second selling price 


I 10 
100 


100 


1 I 
10 


110 


120 100 


11 

12 


Second selling price — 3/- X - 2/0. 


(4) If tlie manufacturer makes a profit of 20%, the whole- 
sale dealer a j)rofit of 25%, and the rt‘tail shopkeeper a profit 
of 40%, what was the cost, of the manufacture of an article 
bought at a sh(»p for 17s. bd. ^ 


I’o connect slio]) price to cost price we h.ive fraction 
3 

h 7 

_ m 

\m 100 “ 10 

Coni iirn-e 17/0 < sl‘* X = 8/4. 

3^ 

VI. — CJiveii actual profit or loss, and the rate pe^r cent., to 
find the cost price. 

Find fraction for jirofit or loss and use it inverted. 


Examples . 

(1) An article is sold for 9d. profit, equivalent to 10% 
prolit. What was the cost price ? 

Profit fraction = 

. * . Cost price — 9d. x 10 -= 7/6. 
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(2) The loss on a consignment was £111, or at a rate of 

71% of the original value 

; find that value. 

7i 15 3 

100 200 40 

Loss fraot.joii 

. • . Original \ 

.able = £111 x £1,480. 

EXAMPLES IX 

]. Fiiul tlio raUs of pn i 

it (.r loss ]><‘r ctait., being givon : — 

C\)st Prifo. 

Selling Price. 

10/ 

12/0 

£1 2rt. 

£I 

4.1(1. 

7^d. 

lold 

7.bl. 

£15 12h. (kl. 

£20 

£20 

£15 12s. ()d. 

2 Find th(! sc'lling pi'ico of goods, })eiiig giv^en : — 

4’1k‘ Lost 

And Rate ot Profit, 

5 


7 Id 

O.'tO 

£1 Jls 


.‘Vi 

.33.V>„. 

IS/- 

40%. 

IJ. Find the selling price ot goods, being given: — 

Tlu* (\jst Piic(‘, 

And Rat(< of Lo.ss. 

•v 

15^‘/ 

7 Id. 

25%. 

£1 11s 


:V'i 

33 \%. 

is/- 

4t)%. 

4. Find the cost jince. 

IxMiig given: — 

Si'lhng juice 

And Kate of Profit. 

£10 

40%. 

9/') 

170 / 

£5 Ss 


11/11 

ni%. 

9/- 

25%. 

5. Find the cost price, 

being given : — 

Selling Price. 

And Kate of Loss. 

£23 15s 4d. 

«%. 

17/0 

20%. 

7id. 

r>o%. 

£4 I Is. 

1.31%. 

£2 lOii. 7d. 

35%. 
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(>. i buy coals at ilie et>Iliery at. Os. 3(1 ]>or colliery ton (i.e., 
21 cwtK.), and sell at ISs 4d. per orcliimry ton, the cost of carriage from 
the colliery being 6s. Od. a ton. What is my profit per cent. ? 

7. Eggs are bouglit at 12 for lOd. and sold at 10 for a shilling. 
What IS tlie prolit per cent ? 

S. J buy goods at £1 1 3s. 4d. pen* cwt How shall I sell them 
per lb to give at legist 30% profit 

0 If the profit on an article is 2s. (id , tajuivalciit to 16|%, find 
cost price and soiling price. 

10. A butclior has been selling miiat at lOd. a lb. and making 
a profit of 2()“(j on what it cost him. It ho now has to pay 8% more, 
and raises his price Id. jier lb , what p(^r(;entago of profit does he make ? 

11. A si’ills to 11 an article at a profit of 20”.^ B sells it to C at 

a profit of 5% 11 (' pays 70s , what did it cost A (to the nearest 

shilling) ? 

12. A tradesman sold f) cwt. 3 (jr. 1 1 lb. of tci at Is. lid. per lb., 
and made a jirofit of £10 2s Id E.xjiross the ])i’ofit as a percentage 
of the cost price of the tea. 

13. Coods are sold for £440 12s. (id. at a loss of 6%. Find the 
cost jiricc. What gam ja*! cent, would have been made if the goods 
had been sold for £500 '! 

14. A man buys 300 eggs at 15 for Is., and sells them at lOd. per 
dozen. Find (1) his actual (2) hia percentage gam or loss. 

15. A firm allows its customers 25% discount on list prices, 
and a further discount of 5% on this risiucod price if the account 
IS settled within 3 months, A customei ha\ mg received these successive 
j-eductions in his account, jmys them £18 3s. 4|d. What was the list 
price of the goods he had of them ? 

16. A manufacturer estimates that he can make a certain patented 
article for £17 per gross. Find to the nearest penny the retail price 
for each article, which must be fixed so that, after paying the patentee 
a. royalty of 1()% on the retail price and giving the retail tradesman 
a discount of 40% on the retail price, the manufacturer may make 
a profit of 25% on the cost price. If the retail price were fixeci at 68., 
what would be the actual amount of profit made by the n^anufacturer 
on each article ? 

17. Find price per lb. to gam 10% if goods are bought at £1 5s. 9d. 
per cw t. 

18. A tradesman's expenses are 12% of his receipts, and he allows 
his customers abatement for cash How much above cost price 
must he mark his goods to make a profit of 10% on his capital ? 
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19. A is a manufacturer, B a wliolosalo doaler, C a retail dealer, 
A Ktdls to B, makiii^ a profit of on flu' cost ot‘ }>roduct]t)n ; B sells 
to C, making a profit <if ITiH,, on A’s scllmg pnc»\ and (' makes a profit 
of 20% oil liis own soiling price. What was cost of jiroductiori of 
goods retailetl at £202 Ss. 

20. A tradesman l)u>s at a discount of and sells at an advance 
of 20^1, on nominal cost, price Sujiposmg he Itwes an o/.. a lb,, find 
his percentage of profit. 

21. If a bookseller is able tt» buy hooks at a tliscoimt of 2r>‘’() from 
published pric*es, and a fnrtlu'r disioiint oi ioi cash, a,nd is alik^ 
to sell at a discount of 2(1 in tln^ shilling, wdiat is his rate ot profit p»'r 
cent. ? 

22. If 100 articles of a given kind can ho made m a w'eok out of 

£40 worth of raw mateiials, cost ot labour being £10 per wi'ek and 
fixed ohargos for rent, d'c., £‘130 a year, find (a) cost price per arlick^ 
(/j) inv()ic(i jirico in order that a prolit of on prune cosf m.iv be 

realised, the following allowances btaiig noccs.sarv . -10% eomnns-.i()n 

fo agfints on monev received lor sale, 12”',) for bad debts; (c) total 
profits (to nearest £) for a y(‘ar. 

23. A book costs a piiblishor 4s (id for jirintmg .\t wlial. price 
should he sell the book m order that be may mak(‘ a jirofit of 30”,, after 
paying the autiior 10”, , on the selling price 

24. If a tobacconist makes a profit of 2H”^, by selling tobacco at 
4(1 per 07. , wdi.it will bo his ]>erci'iit.a»JC(' ol profit on the same toliacco 
if ho sells if. at 3.}d. jior oz af((H* the duty h.is been rislnced from 3s 2d, 
to 2s. 8d jier lb ? 

25. What must be sale ])rico of an article wliose cost price is £1, 
so that a profit ot 20”„ may fio made itftci giving tli(3 customer u dis- 
count of 10% ? 

20. A bookseller sells books at a discount of 25”^) on the published 
price. Ho bu>s them at a discount of 33^”,', on tlie jaihhslH^d price, 
and gobs 13 to t]i(3 dozi^n. Find the bookseller’s profit. 

27. Tea bought at Is, Sd )K‘r n> wms sold at a prolit of 5%; the 
entire profit oil it was £1 Ss. Hou' manv pounds of it were bought 
and sold ? 

28. Find the rate of profit per cent, made by a grocer who, by 
selling eggs at 20 for a .shilling, makes a ])rofit of I Jd on every dozen 
sold. 

29. A tradesman marks Ins goods at prices wdiicli would yield 
25% profit on his outlay, hut he allows hir> enstonuTs lb”.,', discount. 
If his receipts are £HH ‘is. (>d., find w4iat Ins jirofits arc 

30. A bicycle manufacturer prints m liis lists a price which would 
give him a profit of (>0”„ on tiie cost t>t mamifacture, and then allow'S 
for cash a discount of 22%. What profit per cent, does he actually 
make ? 
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31. If a man gain 4% by selling articles at 10s. lOd. each, what 
price must he charge for 100 that ho may gam £100 ? 

32. A tradesman bought a quantity of tea and sold it at 2s. per 
lb., thereby gaining 33^%. If his total gain was £14, what weight 
of tea did he buy and sell ? 

33. What percentage profit on cost is 33^% on selling price ? 

34. A dealer purchases goods and sells them at a profit of 12|%. 
How much does lie receive W every £ ot his outlay ? 

35. If fish are bought 10 for a shilling, what must be their selling 
price to make 33^% profit ? 

3(). A bicycle agiait allows 25 discount on liis advertisi'd prices, 
and then makes a profit of 20*y„ on his outlay. What is the advertised 
price of the machine on w’hicli he gams £3 ? 

37. A tradesman sells articles at J4s 7d. per 100, and makes 3d. 
profit on every dozen ’sold What rate per cent, is this on his buying 
price V 

38. One bookseller allow s his customers 2d. in the shilling discount, 
and m addition 5% on the remaining price; another simply allows 
20% on the published jirice. Find which terms are the best for the 
customer by considering tlie case wdion flu' published price of tlie boolis 
is £(>. 


39. Hy selling potatoes at IGs. ll^d. per sack, a dealer lost 71'^% 
At what price should he ha^e sold m order to have gamed 12^% V 

40. A man sells 110 articles for the cost price of 120 ; find his rate 
per cent, of profit. 

41 A man sold goods for £763 more than ho gave for them, and 
cleared 15%. What sum did he buy them for ? 

42. A merchant marks his goods at 10®,,', above cost price. W^hat 
is tlie utmost workable discount be can allow so that lie may not lose '! 

43. A trader buys 100 articles for £12 13s How' much must he 
charge for each so that 8% of the monev received may bo profit ? 
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CHAPTER X 

SIMPLE INTEREST: CALCULATION 

When one person borrows money from another, or uses 
another person's money, he Jias to pay for that use. The 
payment for the use of money is generally called interest. 
Eor exam[>le, a banker’s busuiess largely consists of borrowing 
money from one set of people and of lending to another set. 
'J’o the former the banker pays inU^rest, and from the latter 
he receives interest.' Again, when an account is not paid 
till some time after it is due, the debtor is general ly charged 
interest. The universal practice is to reckon the interest as 
a percentage. As compared with tlie previous questions on 
per cent., anotliei’ factor, that of time, is introduced. If two 
})ersons borrowed similar amounts of money at equal rates 
of interest, it is evident that the one who kept the money 
for the longer time should pay the more interest. 8o we find 
the rate of interest generally quoted at so much per cent, 
per annum, e.g., 3]% per an. If “ per annum ” is not stated 
it is implied. 

The Calculation of Simple Intekbist. 


Examples - 

1. Find simjilc interest on £475 ior years at 7J% per 
annum. 

I 

‘ 

l 

4 

.■ Internet = £47") x } = £118 15s. 


The sum of money borrowed is called the principal. The 
student will find it convenient to work out the fraction before 
multiplying the principal. 
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It is often useful to express the interest fraction as 
cent, for the period, as in the above example : — 

£4-75- ]% 


a per 


95-0 =20% 
23-75= 5% 

£118 75 

= £118 15s 


This latter form is very useful when results do not come 
out exactly and interest is only calculated to the nearest 
p<?nny. In pratitical questions we rarely find periods longer 
than a year, and below will be found suggestions for cal- 
culating interest for months or days. 


Interest for months. 

Examples : — 

1 . Find interest on £361 10s. 8d. for 5 mos. at 3%. 


Jntereat fraction = X 3% = 11% 


£3-0153 

•9038 


4-519 
= £4 10 5| 


3... = 1% 


2. What shall I pay for interest if I borrow £450 for 8 mos. 
at 6o/o ? 

Interest fraction -- ^ x 5% = 3J% 

£4 5 = lo/ 


13-5 

1-5 


3 % 

i% 


lm-0 

Or 6% for one year is equivalent to Is. in tlie £, i.e., £22 10s. and | 
of £22 10s. = £16. 
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3. Find interest on £239 ITs. 4d. for 10 mos. at 4^^. 

5 3 

Interest fraction - X'^% -^ 1 % = {-• “ 

4 

£2-3986 6 = 1% 

0-594(i 4 % 

•5996 |o/^ 

8-995 

^ £S 19 1 1 


Interest for days. . 

Examples : — 

1. Find interest on £751 8s. 2d. for 61 days at 2%. 


Interest fraction = - x 

,5o.j 100 


61 X 4 (Wo have doubled numerator 
73000 and denominator.) 


. * . Interest = £751-408 


X 


244 

73000 


2-44 

= £7-51408 X ^ 
= £2-511 

- £2 10 3 


(Point moved four places to left in 
numerator and denominator so as 
to give operators with unit figure, 
see Chapter IV.). 

WOBKINO, 

7 61408 

2-44 


15-02816 

3-00563 

•30066 


7-3)i8 3343o(2-611 

84 

113 


40 
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The method known as the “ Third, Tenth, Tenth ” is 
often used. We shall first give an example of its working 
and afterwards an explanation. 


Working. 


Rule. 


£0076 

1408 

1-5028 

3006 

300 


1-8334 

•6111 

611 

61 


2-512 


£2 10 

3 


200 tunes. 
40 „ 

4 „ 


(а) Decimalise the principal and 

move point five places to left. 

(б) Multiply by product of number 

of days and twice the rate 
(244).' 

(f) Add 1 of this product, and 
of tins h ^nd of ^ of this 


In multiplying by 200 we begin multiplication at 6th 
decimal figure, moving the result two places up. 

Explanation of sjjecial method for division by 73000 : — 

^ ^ = .00001309.. = -0000137 nearly 

73000 

1-37 

100000 

The denominator shows the reason of step (ge) in rule. 

Again, 1*37 may be written as 1 + *33J + 03^ + OOJ 
or 1 + J + of J + iV ( va a)- 

1 1*37 73 X 1*37 

We have taken - lOObOO 

i.e , lOOCKlO - 100010 
or 10000 -= 10001 100.01 

This shows that for £10 of interest as thus calculated, the 
error is jd. too much. 
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Example : — 

2. Find interest on £12,465 15s. 9d. for 85 days at 3J%. 

£ 85 X 7 - 595 


•1246 

62-3289 

11-2191 

•6233 

5787.. 

= 500 times 
90 

5 „ 

741713 


24-7237 

h 

2-4724 

A 

•2472 

A 

101 615 



= £101 12 35 , less 10 farthings. 

— £101 12 1 to nearest penny. 

3. Find simyde interest on £725 deposited in a bank 
from March 13th to August 2nd of the same year at 2 ^:%. 


From March 13th to 

March 31 si;.. 18 days. 

April . . 


. . 30 

May 


= 31 „ 

June . . 


. . * 30 

July . . 


« 31 „ 

August 


= 2 

Total 


. . =142 „ 


142 X 5 }, 

710 

71 


£ 

•007215 


5-075 


~ 700 times 


•5800 

73 


5-6623 

1*8874 

•1887 

189 


80 

1 


1 

A 


781 


I7-757 ( 

*= £7 15 2 
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The miiiibei of (3ays bc^tvveoii two iriven dales may aJso 
b(*. found from a ‘‘ TabJe of Days.” 8ucli a table p^ivos for 
(ui(*h day a number whicli is the num])er of days from the 
beginiiiiu^ of the year ; the re<]uired number of days is found 
by su])tra(iting tlie nund)er for the first day from tliat for 
the secjond date, e.i^,, for Mareh L‘>t}i the talde gives 72, for 
August 2nd, 214, the differenee being 142. 

If tlu^ yea?’ bo Jea]) year, av(‘ must add one day to each after 
February 28th. 

TABLE OE DAYS 



Jan 

Feh 

March 


'T3 

o 

3 

July 

U' 

p 

1 ^ 

, o 

o 

Dec 

1 

1 

32 

' 00 

91 

12! 

' 152 

182 

1 213 

j 2n 

j 271 

i 305 

‘ 335 

o 

, 2 

33 

01 

92 

>'2 

: 1.53 

1 S.3 

1 21 ; 

2 05 

1 275 

1 300 

1 330 

‘i 

3 

31 

; (.2 

93 

123 

, 151 

iS4 

1 21 5 

' 240 

. 270 

; 307 

I 337 

I 

4 

35 

1 03 

94 

: 121 

' 1 "5 

1 S5 

2 1 0 

247 


; 30S 

' 338 


5 

30 

, (»4 

' 95 

. 125 

I5() 

1X0 

217 

! 218 

! 278 

i .309 

339 

() 

0 

1 

05 

' 90 

' 120) 

' 157 

IS7 

, 218 

219 

' 279 

310 

' 340 

7 

7 

; 3s 

00 

1 97 

' 127 

1.58 

1 S8 

, 219 

2.50 

2S0 

311 

341 

s 

S 

39 

' 07 

9S 

, 12S 

i 1.59 

|8<l 

' 2-'0 

1 251 

1 2S1 

312 

1 342 

i) 

1 9 

10 

1 ()S 

<19 

1 12 ' 

! 1()0 

190 

22 1 

1 252 

1 2S2 

313 

! 343 

10 

! 10 

11 

! 09 

100 

130 

i 101 

191 

, 

1 2.53 

2S,3 

314 

1 344 

1 1 

1 11 

12 

j 70 

101 

i 131 

; 102 

1 92 

1 .>.).) 

1 25 1 

! 2S4 

31.5 

345 

1-2 

12 

-13 

71 

102 

1 1 

1 103 

193 

221 

i 255 

1 2S5 

310 

1 340 

j:? 

, 13 

4 1 


103 

13.3 

\Ci 

191 

22.5 

1 2,50 

1 280 

317 

! 347 

M 

14 

15 

73 

104 

in 

105 1 

1<'5 

220 

257 

1 2S7 

318 

348 

ir, 

15 

40 

74 

' 105 

: ;.35 

! 10)0) 1 

I'T) 

1 227 

1 258 

; 288 

319 

349 

j() 

10 

’ 47 

75 

i 100 

! rm 

1 107 1 

197 

1 ‘> >K\ 

1 259 

' 289 

320 

350 

17 

17 

' 4S 

70 

i 107 

! L'7 

1 L'S ! 

198 

1 229 

; 200 

290 

321 

351 

IS 

IS 

49 

77 

i lOS 

' 138 

i i()9 ; 

199 


1 201 

. 291 

322 

.3.52 

j<) 

i 10 

1 50 

' 7S , 

1 109 

1 139 

1 170 1 

200 

i 231 

1 2('>2 

292 

323 

i 353 

20 

, 20 

51 

j 79 

! no 

1 10 

1 i 

201 

1 232 

i 203 

203 

324 

354 

21 

j 21 

52 

1 

! Ill 

1 11 

172 

202 

233 

! 29,4 

294 

325 

355 

22 

! 22 

53 

! 81 I 

112 

112 

, 173 i 

203 

234 

1 29)5 

295 

320 

350 

23 

' 23 

51 

: 82 ; 

1 13 

143 

1 1 

204 

235 

' 200 

290 

327 

.357 

24 1 

: 21 

' 55 

! S3 '' 

114 

1 14 ; 

175 

205 

230 

i 207 

297 

328 

358 

25 : 

25 

1 50 

I 81 I 

115 i 

145 1 

' 170 

200 

237 

208 

298 

329 

359 

20 1 

20 

j 57 i 

! 85 ' 

no 

1 140 1 

: 177 j 

207 1 

238 j 

209 

299 

330 

300 

27 

27 

58 

1 80 i 

117 

1 147 1 

178 1 

208 ' 

239 

270 1 

300 

331 

.301 

28 

2S ! 

59 ! 

87 

118 

148 i 

179 ; 

209 1 

240 1 

i -71 1 

[ 301 

332 

302 

29 

29 j 

— 

88 

119 

149 ! 

ISO j 

210 , 

241 

272 I 

302 

333 

303 

30 

30 1 

— 

80 

120 

150 

181 1 

211 1 

242 

273 

303 

334 

304 

31 

31 1 

, — 

90 

— 

151 

1 

” i 

212 

243 

— 

304 

— 

365 



COMM KHCI AL AKITHMETIC 


Example . — 

4. WJiai is the interest on £1,425 from July 17th to 
Sep tom her 4th at 2^% ? 

«)uly 17ili IS lUS, S(‘f)ioinl)or 4tli 241 : N ). of d.iys, 49. 

49y 

] 9 () 

_»21 

‘i()S| 

£ 

1 -OUiijS 

2 850 ! = 200 iiriK-s 

•1140' _ 8 „ 

•0035 - ] „ 

2-{)()7r> 

•0801 1 

080 
00 

4 005 ^ 
r £4 Is 10 

If the interest he added to the priiK'irral, the result is called 
the amount. 

Example : — 

5. Find amount of £605 lent for IJ months at 3^%. 

Interest fraction - x g% - 

£0-05 =1% 

•751^ ==1% 

5*203 

-£5 5s. lid. 


Amount =£010 5s. lid. 



90 


COMMERCIAL ARITHMETIC 


Or, Interest fraction = ? x ^ 

. * . Amount fraction == 

oUu 

807 

Amounts £605 x”^ 

=r£.75625x807 -7562 5 

= £610 5s. lid. 605-000 
" ' 5-2938 

610-294 


6. On January 1st, 1905, my balance at the bank was 
£351 7s. 8d. I paid in between that date and June 30th 
amounts as follows : — January 27th, £55 ; February 4th, 
£102 10s. ; February 26th, £93 ; May 20th, £79 128. 3d. 
I drew out £30 on February 12th and £87 10s. on June 11th. 
The bank allows 2% per annum on the daily balance. What 
amount is to my credit at June 30th ? 


The Balances are : — 


Jan. 

1 

.. £351 

7 

8 

99 

27 

. 406 

7 

8 

Feb. 

4 

.. 608 

17 

8 

99 

12 

.. 478 

17 

8 

99 

26 

.. 571 

17 

8 

May 

20 

,. 651 

9 

11 

June 

ll 

. . 663 

19 

11 


The corresponding days are 27 (since the money was there 
on December 31st, 1904), 8, 14, 83, 22, 19 ; see Table of Days, 


Working : — 


£ 

•00361 


1383 


3514 

281 


•3795 

•1265 

J27 

13 


27x4 = 108 


•620 = 10/6 
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£•0040)6383 8 x 4 = 32 £ 0050186 8 x 4 = 32 


•1219 



•1526 

81 



102 

•1300 



•1628 

433 



543 

43 



54 

4 



5 

•178 

= 3/7 


•223 = 4/6 

£■0047180383 1 4 x 4 - 56 

£ 

•0057 1 C>3 83 X 4 = 332 

■2393 



1-7149 

287 



•1714 




114 

•2680 


- 


893 



1 8977 

89 



•6325 

9 



633 

— 



63 

•367 

- 7/4 


1 




2-600 ^ £2 12s, 

£0065 

1495 22x4=«88 


£0056 3995 19x4 =*76 

•5211 



•3947 

521 



338 

*5732 



•4285 

1911 



•1428 

191 



143 

19 



14 

•785 

= 15/9 


•587 -= 11/9 


£ 

s. 



. * . Interest = 0 

10 

5 


0 

3 

7 


O 

4 

6 


0 

7 

4 


2 

12 

0 


r. 

15 

9 


c 

11 

9 


5 

5 

4 

Add 

last Balance 563 

19 

11 


£569 

5 

3 = Balance at June 30th, 1905. 
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Or the figuring may be reduced by forming the products 
of the balances })y the respective numbers of days and cal- 
culating interest on sum of products. 




Jail. 

1 

£351 

7 

8 

,, 

27 

406 

7 

8 

Feb. 

4 

,508 

17 

8 

,, 

12 

478 

17 

8 

,, 

26 

.571 

17 

8 

May 

20 

651 

0 

11 

June 

11 

563 

10 

11 


30 

5 

5 

3 

Balance 

£5()y 

5 

2 


Days 

27 

8 

8 

14 

83 

22 

H) 


Products. 

9477 

3248 

4072 

6700 

47470 

14322 

10710 


•1)001 17 X 4 
3-84()7 " 

1 2802 \ 
•1280 
128 
5-201 


In prac^tice it is customaiy to neglect the shillings and 
pence when they are under 10s. and to recikon the pounds as 
one more when shillings are over lOs., as in third balance 
above we have multiplied 509 by 8 to obtain product 4072. 


Some banks I’cHikon inUu'est on the minimum monthly 
balance. 


Examph^ : — 

7. The balance at Decembei 31st, 1904, was £20 11s. lOd. 
The account for January, 1905, was as follows : — 


Ian. 1. 

Balanc-o 

£20 

11 

10 

„ 5. 

Drawing 

2 

10 

0 



18 

1 

To 

,, 6. 

Deposit 

51 

5 

1 



69 

~~ 6 ^ 

11 


Drawing 

15 

16 

6 



53 

10 

5 

„ 11. 

Drawing 

7_ 

L 

3 



46* 

' 9 

2 


Interest is allowed at 3% on minimum monthly balance, 
i.e., 3% for 1 mo, on £18 Is. lOd., or lid. 
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EXAMPLES X 


1. Calculate simple interest on (i.) £750 for ‘2 years at 
(ii ) £18 15s. for 5 years at 5%, (lii.) £1,439 10s. (id. for years at 7%, 
(iv ) £305 for 2 years 8 mos. at 2}%, (v.) £093 11s. for 15 years at 2%. 


2. Calculate simple interest on (i ) £00 for 1 year at 31%, (ii.) 
£405 for 0 mos. at 2%, (ui ) £850 10s. for 3 mos at 1 i%, (iv.) £1,091 l(is. 
3d. for 4 mos. at 2.1% (v ) £l,20(i 1 5s. for 5 mos. at 3$%, (vi.) £987 12s. Od 
for 10 mos. at 2|%, (vii.) £83 11s for 5 mos. at 2j|%, (vin.) £905 for 
3 mos. at 4i%, (ix.) £375 tor 7 mos. at 4%, (x ) £12,50() for 9 mos. at 

3}%- 


3 CalcMilate simple int(*rest on (i ) £037 for 29 days at 3%, (ii.) 
£347 lOs. for 101 days at 2^%, (m ) £l,2(i5 15s. lOd ior 77 days at I g%, 
(iv.) £971 13s (id for 81 days at 1%. (v ) £1,001 lor 120 days at 4A%, 
(vi ) £305 for 305 days at 12%, (vji ) £1,901 7s 9d tor 5(i days at 31%, 
(vm ) £12 450 for 131 days at 2^%. (ix ) £(il2 3s lid. tor 47 days at 
3i%, (X ) £9,387 for 200 days at 5% 

4. A sum <if £1,050 is left on deposit for 9 mos. at 41%. What 
IS its amount at the end ? 


5. Find simple interest on £358 12s from M ly lOth to Oct. 1 4th 

at 3%- 

0. Find simple interest on £147 10s. (id. from June 18th to Nov. 
10th at 31%. 

7. What is the simple intere.st on £54)5 2s. 6d. for 5 years at. 4^% 
per annum ? 

8. A man borrowed £280 and repaid it 9 months later ; find how 
much ho repaid, interest being charged at 4f%. 

9. Find the charge for a loan of £200 5s. for 4 mos. at 5;*,%. 

10. Find the simple interest on £101 18s. from Nov. 12th, 1904, 
to April 17th, 1905, at 5% 

11. Find the simple interest on £3,5^' 1 Os. lOd. at 3]% from Fob. 
1st to May 13th. 

12. Find the simple interest on £085 from April 11th to Dec. 7th 
of the same year at 31% per annum. 

13. The balance of my bank account at Doc. 31st, 1904, was 
£250 Os. 3d. The amounts paid in during the first half of 1905 were — 
Jan. 25th. £10 12s. 6d.; Feb. 7lh, £25 Cs.; Aprd 28th, £73 Os. 8d.; 
the withdrawals for same period were — Jan. 4th, £5 ; Jan. 27th, £7 10s.; 
March 3rd, £15 15s. lOd,; May 10th, £17 ; June 14th, £75 5s. Interest 
is allowed on daily balances at 2.1% per annum. Find balance at June 
30th. 

14. A debtor owed me £71 10s. Od. Ho paid it when it was 10 
months overdue. If 1 charged him 5% interest, how much did 1 
receive ? 
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CHAP^rER XI 

COMPOUND INTEREST: CALCULATION 


If a sum of money, say £500, is borrowed for one year 
at 3%, the interest due at the end of the year is £15. To 
repay the ]3rincipal and interest will require £515. This 
amount we saw in a previous chapter is called the Amount 
at end of one year, if now the £500 were borrowed for 
another year, at the end of the second another £15 would 
be due for interest ; so tliat the interest for two years is £30. 
This would be at Simple Interest ; but there are many cases 
in which the interest is not paid at the end of the first year, 
but the borrower retains (i.e., borrows for another year) the 
£515. In this case he will pay interest on the £515, so that 
the second year’s interest will be £15 98., and the amount 
due at end of two years so reckoned would be £30 9s. And 
in general we reckon interest for periods longer than a year 
according to this second method, known as the method of 
Compound Interest. 

Thus, if at the end of each year (or period) the interest is 
added to the principal, the whole sum counting as principal 
for the next year (or period) and so on, the capital is spoken 
of as accumulating at Compound Interest. The Interest must 
then be calculated for each period, added to the principal at 
the beginning of that period, then the interest calculated on 
this new principal, and so on. It will be st^en that this in- 
volves the repetition of the process of simple interest. The 
use of decimals and application of place value of digits will 
reduce the labour considerably. The following method will 
be found convenient for periods not too numerous. In a later 
chapter methods will be shown for this calculation for long 
periods. 



COMMERCIAL ARITHMETIC 


95 


Example : Calculate what £5,250 will amount to in 4 years 
at 3% per annum. 


! £ 

1 5250. 

]57..'K) 

5407.50 
102 2250 

5569.7250 
1 67-091 S 

5736-8166 
172 1045 

£5908-9113 = £5908 ISh. 3(i to nearest Id. 

£5,250 is the principal at commencement; 3%=-03; 
tlierefore we multiply by 3, placing the figures of the product 
two places to the right. This gives £157*50 as first year’s 
interest. This we add to the prmci])al, and obtain £5,407*50 
as tlie amount at the end of the first year. The student will 
notice how the pioper placing of tlie pioduct by *03 allows 
the addition to be easily ])erformed. A similar multiplication 
of £5407*50, as that is the principal for the second year, gives 
£162*2250 as tlie second year’s interest, and with this added 
we have £5569-7250 as the amount at end of second year, 
or principal for third year. In the next multiplication by 
♦03 we begin with the digit 2, as no figures will be required 
beyond the fourth decimal place. As 5x3 = 18, we carry 
2. Then 2 x 3 + 2=8, vhich is our fourth figure. 

Similarly in the fourth multiplication, we say 6x3=18, 
carry 2, 1 x 3 + 2=5, jmt 5 in the fourth place. 

If the interest for the four years is required, we subtract the 
original principal from the final amount, as the difference 
will be the increase, or the interest. 

£5908911 3 
lefts 5250 

£658-9113 =£658 18s. 3d. 


the interest for four years. 
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The student should now work the following example : — 
Find amount and interest of £.‘^27 18s. 4(1. foi- years at 4% 
per annum. 


£327-9 M)() 
13 11()() 

X 

-04 

3il-0332 
13- 04 13 

X 

04 

354-0745 

14-1870 

< 

-01 

308-8015 

327-9100 

= 

£308 17s 3(1. y\nu)UTit 

40 9449 


£40 18h. 11(1 Inicircst. 


Tlie iinal results ikh'cI lx* only eorr*et to ru'arest Id. 

Also • — (V)mp()iind intenv-st on £455 10s. Gd. for 3 y^^ars 
at 2|% per annum. 

Take 2?%=- *0275. 

£ ir)r>r)2r> 


9-1105 - 
3-1880 - 
-2278 - 

•02 times 

007 times 
0005 times 

408-0519 

9-3010 

3-2704 

•2340 


480-9233 

9 0185 
3-30()4 
-2405 


494 1487 -- 
4.55-525 

£194 :is. 

48-0237 - 

£48 12s. Ocl. 


In the first multi pli(‘-ation by 0275, note that we begin 
with 2 and use it on the 2 or second decimal figure in principal : 
5 X 2= 10, carry 1, 2 x 2 + 1 = 5, place 5 in fourth place. Then 
we use the 7 as multiplier on the 5 or first decimal place, as 
three places due to 4)07 will move it to fourth place ; 2x7=14, 
carry 1, 5x7 + 1 = 36, put 0 in fourth place and carry 3, 
and so on. 
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Tht^! imiltiplic‘{iti()n niiVlit also be done as follows „ - 

£tr>r)r>2r> *02/ ( *021+]). 

!) Jior> 

1 2-277t> 

I l']3H8 

'niS 0519, Arc 

111 taking iniiltifilKw -OOi w(‘ divide £455 525 by 2, moving 
^result two plac'es to the rigid. Then | is J of i — hence the 
last line of multi plication. The first method is the more 
generally applicable, but the fractional method often simpIiHes 
the labour. 

E\ampi(‘ * Iletjuiri^d (‘()m])ound intmesst on tl,475 at 
]K‘r annum for 2 yc'ars. 

£1475 ^ -(KP 

44 25 
7 - 3^5 

I52l»(>25 

45 798S 
7()331 

1580-0509 ^£1580 Is. 2d 
1475 

1 105 0509 £105 Is 2d 

Example Required eomjiouiid interest on £306 10s. for 
2 years at per annum. 

I £.‘100-5 X A (as 2.p\\ ). 

I 7 ()()25 
314 1025 

7 8510 

322-0105 = £322 Os. 4d 
300-5 

. 15 5105 ^ £15 KKs Id. 

Hero we divide by 4 and move one place to the right. 
Similarly 5^^o=.^\,. 

In banks the interest is generally added every half-year. 
In such a case we tiike half a year as t,h(‘ ])(*riod, but of course 
only half the rate' of int(*rest. 

If a man deposits £365 in a bank on January 1st, 1905, 
what wnll it amount to at rlune 30th, 1906, if the rate of interest 
is 4|% per annum ( 

H 
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The interest ])er half -year =2}%— 02] . 

: £:j(;rr 
7 :to 

9125 

i 379 2125 amount at .luuo 3()ih, 1905, 

' 7 * 4()42 

I _-9330 

j .‘{S]*(i0!)7 amount at DeoomJu'r 301 li, 1905. 

I 7 0322 
I *9510 

j 390*1959 amotinl at .lunc 301 h, 1900 
^£390 3s ll(i. 

It will he noticed that the interest is ^neater than if it. 
luid l)eeii calciilatcHl at ])er year. Suppose we lend £100 
at a nominal rat(‘ of 4.\% l^er annum, but interest added half- 
yearly, what will he the amount .at the end of a year ? 

; £ 

; loo X *021 ior a luilf >,oar. 

"•25 

; 102 25 
i 2 0450 
•2550 
104*5500 


Showiiiij; an increase for the y<*at of 4* 5500 This 7*ate is 
(•.ailed “ the etfeetive annual rate.’' 

Similarly the rate of interest on British (bnsols is nominally 
2i^\, por annum, but the inteivst is })aid quarterly. What 
is their etl'eetive rate '( 

1£100* X ,i,. { = { “f 

*025 

I 100*025 
I *0289 

1 101 2539 
0328 

' roi*8807 

j *0308 
; 102*5235 


The elTective rale =£2 10s. 6d.% nearly. 
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Kxiunple : Fnid (hhh pound interest on £205 at 2’}% for 
21 years 

£ 


205- 

^ -022 

4 10 

-- ‘02 times 

J 02.‘) 

OOt limes 

r.i2.-> 

- *00 [ timos. 

210037."> 

1 2127 

1 O.I.Hl 
•520.1 

X *02/ 

2l 0 420S 

< 012 

2 ioi:i 

01 timo-^. 

•5410 

OO-j tim«‘S 

270.1 

OOi tmu’s 

210 1050 

£210 10s l.i 


, J05 

i 14 * 4 ()r)(i -- £14 lOs 1 <( 


Tile interest for the last year is, of loursi^, at the rate of 

1 03 0 , ,, 13 0- 

2 ^4: O’ ^ ’ '8 0* 

Th(‘r(‘ are other questions whieh involve a similar principle 
where sul)trac‘tion ean be used instead of addition. For 
example, in estimating tin* value of a trader s stock or a rnanu- 
faeturer’s maehinerv, an allowance is gmierally made for 
dei irecaation. One method is to calculate the depreciiatioii 
at so mucii ])er annum on the value of such at tlu^ beginning 
of each year. 

Example The original co^t of some machinery was £1,500. 
Jt IS arranged to depreciate it each y(;ar at S*% of its yalu(‘ 
at b(*ginning of each year. What will be its value at the (uid 
of 3 years ^ 

i £ 

1,100 

125 

11175 1)V hiibtrartiori. 

; ii4r)s:i.n 

I 1155 3S10 = xll55 7a. 4d. 
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Wlioii tlu* division (*aun(»t <H»nv<‘niontl y Ik* jK‘Tf()riood in 
OIK*- division, ih<* working inay Ik* arriin,i»(ul thus suppose 
the rate of de]m'Cjiition in last (piestion had been lOj^h for 
2 years. 


£ 

ir>oo 

l .'»0 


I :t4ii T) 

I :{4 ‘jn 

0 . 71 --;;. 


£1201 r»:?7r. - ii-joi los oo. 


Hen* we p(‘rlorin th< addition ol 1*150 and £7*5, and 
suhlraetion from £1,500 at one(* See ( 'hap. ( 

A^i^ain, wc* ma.y add each y<‘ar not only tlie inteiest, but 
also anothei instalin(*nt. of piineipal, as follows 

Kxainple . A man saves each year £55, wJn(*.h he dejiosits 
.it the end of each year at eonpiound interest, p(*i* annum. 
What will be total amount at (*nd of 5 y(‘ars '' 

' £.')f> Aiiuuiiit lit cud ol 1 year 

I 1*05 Inlcitvst h)r 1 ,\(‘.u 
! S«'«'<)nd iiistaliDCul 

111 •(io Auuuiiit at cud ol 2 \'t'ars. 

:t:i4or» 

I00‘000r> Amount al cud lO \c.u*.s 
Tv 1 000 
fm- 

2H0*0l)9r> Aiuoiiut al ciul ol -4 \cars. 

(>•<1030 

Tn")- 

292’002r» Amount at cial ot .*> vears 
-= £*292. 


This examjile (*ontains the prineiple of a sinking fund or 
annuity — a subjtH't to be treated more fully in a later chapter. 
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EXAMPLES XI 


Find (he .uiioutd and <if ilu* follnw iniJj sums, (Mnn])ound 

: - - 

Priiicifi.d (I de NiimiIkm* ot 




- 

d 

p»M \iimim 

Years 

1 

1,000 

0 

0 

-“o 

3 

2 

is: 

11 

s 


r> 

;i 

2,O0.“> 

10 

0 

iV'o 

1 

1 

;{.17.') 

12 

(> 

.» 1 <> 

>) 


.M)S 

IS 

1 

•*n 

o 


(> 

12,700 

0 

(t 

l'’» 


7 

7 o2 

1.7 

0 

O 1 () 

•- 1 o 


H 

:!<);■) 

0 

0 

2,",, 

;{ 

!) 

10,000 

0 

0 


r, 

K) 

:h7S2 

17 

() 


:i 

1 1 

Slo 

0 

0 


o 

12 

10 

0 

0 


10 

i:; 

(>.2.70 

0 

0 


3 

1 i 

i,3:i:i 

(l 

s 

4“„ 


r. 

0{)0 

0 

0 



k;. 

20,000 

0 

0 

•> 1 <)■ 

• “'i o 

-i 

17 

.707 

12 

10 


2 

If. 

000 

0 

0 

3/% 

2’, 


1!) One per-hnn liMidrf lor .'1 ^oarn at ‘J4%; anotlier loads 

£1,(HK» tor .‘1 stMra at. .'P\, ; tiad how aiu<*h nioro intorost oao plains, 
roc'koiua^ oouipound inteivst. 

2d Kind tlH> Vcdu(‘ ot ill ll,*l v(I d2.*>)‘ to tla* noarest shilling. 

21. Kind tlio aceiimulatial \aluo at end ot 4 yoar.s ai an animal 
pavnieat at hegianinji of oaeh \oar of £*1(X), rockoniag conipouad 
intf'roat at 4% ])or anrmia 

22 V man •^av<^s i'lad rwry \oai\ uhich ho invostH at tlio oad of 
the year at a*',, conijiound interest Find the amount of hw savings 
at tho eiwl of tlio fourth ve.ir 
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23. A pcrBon borrows £150 ttfc 4®^. At tlio end each yonr ho 
pays £40. How much is he indebted at the end ot 4 years (compound 
interest) ? 

24. A person Iiottows £100, and pays at the rate of per month. 
If tlio interest is added on c'aeli inonfh, and interest chargi^d tui now 
firincipal, what will the tleht amount to at the end of the year ? 

25. The population of n town increases yearly by 18 per 1,000. 
What will it be at the end of 5 years 

26. A company borron^* £10,000. Each year they pay £1,500 lo 
reduce the principal, and pay interest .it 41%. How much remains 
unpaid at end of 5 years 

27. If nominal rate of interest is 5% per annum, convertible 
quarterly, what is the effective rate 

28. A sum of £50 is deposited on a boy’s sixteenth birthday to 
accumulate at 2^”(, per annum What will be the amount to his credit 
on his twenty-first birthday ? 

29. The population of a rural district decreases eacli \c.ir h} 
4”(, of its number at the beginning of the year. Find what it will be 
at end of five years if it is now 397,565. 

30. Depreeiate plant at 10% per annum. Wlut Mill be value of 
plant at end of 4 years which is now valued at £6,000 ? 

31. Show that an annual payment of £45,121 178. lOd. for 4 years 
will pay off a debt of £160,000 borrowed at 5^^, per annum. 
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CHAPTER Xn 

SIMPLE INTEREST: INVERSE QUESTIONS, 
INCLUDING DISCOUNTS 

There are four quantities involved in i|Uosiions of 8ini])le 
Interest : Pnncijial, Interest, Rate, Time. Principal with 
interest added thereto is called the Amount. 

In Chapter X it has been shown liow to calculate the simple 
interest when the Time, Rate, and Principal arc given. It 
will now be shown how to calculate any of the others from 
given particulars. 

1. — To find rate per ecuit. per annum ; — The particulars 
which must be known arc the Principal, the Interest, and the 
Time. The method is the same as was used for finding a rate 
per cent, in Chapter IX. : we express the rate of the interest 
to the principal as a fraction, reduce this, of course, to the 
rate for a year, and change to a percentage. 

Example : At what rate per cent, per annum will £750 
yield £60 of interest in years ? 

llie rate — x , , 


— r.jo/ 

“ /o* 

The numerator t)f IIf' fiaction is 60 rejiresenting the given 
iiiten^st : the denominator is 750, ro])re.senting the ]>rincipal. 
This gives the rate for the period, but as the rate per annum 
is rc(piired, the fraction has to be divided by the number of 
years, IJ. 
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FixainpU* At wliat rato ])er per aiinuin siniplt* 

interest will £802 10s. amount to £1,037 3s. I\(l ni -l.l years. 

The int(‘rest is not ^iven (hreetly hnt it is iiieliided in tlie 
amount lly suhtraetnii^ ttie prineipal from tli(‘ amount, 
we ^et the interest -in this ease £174 13s. l.Ul. 


1<) 40<>‘2.5 
\\\ 

S()2 5 


X 100‘*„ por Jiiinum. 


( )r I Hlr 


l!i ‘lorrV) 

s (rj.) 

V L» 

'*o pt'l* 

umuin S(;jr»):iSSll>.7o(4.% 

1 ;; 1 2.") 

IV’o 


1 ;{ / 1 * 

1 7'l -J \ 

»> 


Kirjr 

- . 100- 

pci .ilLllUtll 1 1 '>, 

1) 


£Ui: 

ovt 

iW, <f 

H £’“;i 

per .mmim 





IP’,, (MT .UUMim. 


hhxample * On 2Sth March, <i sum of 1225 was deposilt‘il. 
'riie depositor on 21 si August withdrew the principal and 
interest, receiving £228 3s. Wliat was the rat(‘ per cent. ])er 
annum ( Tiie jirincipal is £225. Interest is 1:3 3s. Tlie time 
is 140 (lays or v of a year. 


rate 


l.‘> 




|H«r .innum. 


«» 


jM r .uuuini. 


-- 3P\, per .mimin. 
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2 To lht‘ Tnnt' • -Tho })arti(’iilars m^uired ar(‘ 

l*i nu*ipal, Rato, and 

\\> kivnv tli(‘ ini (Most for tho poriofi \\v calculii.U* tlu' 
intorost foi* (»»R' yoar . a simple division must i^ivt* I ho timo in 
years. 

Rxamplo : fn wiiat timo will £750 yu^ld £15 of mtorost at 
3 pen- cenit. ])or annum. 

'rotjil Inlt'U* 1 JLt5 

Intt'U'st £750 V ^ 

lUO 

£l’2 5. 

45 

\n (»t \('.ns 2 

o.> 

A. To find 1h(‘ Piim-ipal dlie' paiiionlais i(‘(piiM‘d are 
(n) liitorost, Rato, Tune*, or (/>) Amount, Rale, Timt‘ 

The method of reversing the fraction is the' out‘ advised 
Jn case (a) we ealeulate the fraction 1o })roduoe mlm-'Ml from a 
given principal then multiply given intt‘rt‘st by the fraction 
invented. 

Example' • Emel the' principal to yie^lel il(\A 7s. m four ye*ais 
at 5 j)er e’e'ut. ])e'r annum simjih' inte'ie'sl, 

5 I 

intt'ri‘st Irarlioii y I 

100 5 

I’rnuipal - £1)11 7s '5 £3!(> I5s. 

In ease (h) we* ealeulate^ the* uite*ie*,st frae-tion as in (a) ; 
from this we form the ame)unt frac'tion, wliie-h wei use* inve'ite'el, 
operating on tlie* amount. 

Example * What sum w ill amount to £709 lO^i in 2 yrs. 
and 4 meis. at sim[)J<* int-enest f 
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DISCOUNT 


From tlw previous cxa!U])l(\s avo may conclude that a 
sum of money can have var\'in,tf values, accjordiiig to time. 
The general idea of interest is eoimeeted witli depositing money 
in a hank, or of a formal loan • but in business all mon(‘y, 
the immediate us<^ of which w(^ sacrih(*e, is expected to return 
witli interest at some futur<‘ date. We may invest it in a 
company, or use it in our business, but we expect a return of 
int(‘r('Kt for it. Thus a present sum of money has in the fiiturd 
an increased valiK' Similarly, a sum to be n'ceived ai. some 
future date has a ]ir(‘sent. value, w'hieh is, of course, less than 
the future value, owing to the interest expected. This arises 
in business chiefly in connection with what are known as Fills 
of F'cehange. To ])ut it briefly, these are written promis(s 
to pay a definite sum of money at some definite or determinabk' 
future date. An examine of how they may arise is as follows * 
A wholesale merchant — call him A. Merchant — is asked 
to su])ply certain goods of the value of £200 to a retail mercliant 
— T. Smith, The latter instead of paying for llie goods at 
the time agrees to pay the £200 in 3 months from the date. 
This promise is made in writing after this form — 


Bradford, 10^// March, 1905. 

£ 200 . 

Three moutlis after day pay to my order Two Hundred 
Pounds. 

To Mr. T. Smith. 

A. Merchant. 

The paper is stamped at rates varying according to the 
amount. At this stage A. IMerehant is said “ to draw on 
T. Smith." The latter now shows his agr(*ement by writing 
across the face of the bill the words Aeeejited- -T. Smith.” 
The student Avill now st*e the deliiiite promise of Mr. T. Smith 
to ])ay £2<X) on a detiiiite date, viz., 3 months from 10th 
March, 1905. There is a custom of allowing 3 days of grace,” 
so that the payment is due on June 13th, 1905. 

But it may hajipen that Mr. A. xMereliant wislies cash 
before that date. To that end these documents are iiuidi* 
negotiable, and he can sell this bill. A banker, or broker, 
if assured of the financial position of the parties — A. Merchant 
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and T. Smith — will generally buy such bills. Now it is clear 
that the banker or broker will not give £200 for a lull which 
gives them the right to rccrivc £200 later. 'Fhc ])ractict> is to 
calculate inter(\st on £200 irom the* time of purcliasc till the 
time of ])aymciit, to dcfliict this mten^st from tiu^ amount, 
and pay tlie nc't amount, which is called its cash vaJue. Tlc' 
points of ai-itiunctical importance as regards these Hills of 
Excliaiige are ; — 

(1) Tlic amount of the bill. 

(2) The date of drawing. 

(,*}) The dut‘ dati^ cidculat.ed from (2) by adding on th('* 
term of the bill and the 3 days of grace. 

(4) Rate of iiiterc' .t charged- called the rate of dimmnt, 

(5) The date on winch it is sold - the t(‘(‘hnical name for 

such being “ dis(‘()unting.” 


Example : A bill for £730 drawn 17th Marcli at 6 months 
is discoimtwl August 3r(l at 4^^,^, 


Date wlien dra’vii, 17t.li March. 

Dti#^ date, 20th Septeiuber (iiicliidiiig three d<yvH of grtujo). 
Date of diH<‘ounling, 3rd .AiigU'^i 
No. of days - 48 days. 

i.c., 48 days from 8rd .Vugnst lo 20tu Soptomimr. 

48 4 

The discount - £730 x X 

305 1 1 H) 


£3'8*t0 
£3 H)S. I0d. 
► noarost Id 


The working is >)y method of 
Tliird, tenth, tenth ” 
vSeo (Jliaptor on Siinnlo hiteiost. 


WoriMNO. 


; 0073 0 X 

i 2 HH)0 
5840 

I 

' 2 8032 
t>3*t \ 
j 93 1 

i _ 93 : 

3 840 


X 381 


The Oash Value of Bill ~ £720 3s. 2d. 


Note • Discounts are calculated to the nearest Id. Some- 
times bills are drawn at 30 days after sight/’ &c. 7’lie date 
of payment is then calculated, not from tlie date of drawing, 
but from the date of accepting. 
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• A bill of £254 17s. bd. acoc^ptcd Septenilx'r lOtli 
ai ()() days’ sight, is discounted October 4tli at 3%. What- is 
its casli value ? 


(»<> days from Soptombor loth 4- .‘J d.lv^s <it - NovcMibor llTli. 

Yo of davH from October 4th to November TJUi - lib. 


Discount - £254*875 >c y ^ 

.i()0 100 


--- £‘S17 

I Os to 

(’.ish \ <due £251 Is 2d 


>V()VKl\tJ 
•0025^4875 x 23-1 

50!) 

7041 
102 

5!)03| 

•J0S7 
I ihhl 

I 2( 

i 817 


Tlie discount on a bill is thus seen to bc‘ simply the inten'st 
on the amount named in the bill. This is often called in 
books “ Commercial or Hankers’ Discount.” There is a 
theoretical discount, known as “ True Discount ” or “ Mathe- 
matical Discount,” but wo do not ])roposc to discuss it in tlic 
present chapter. The discount, as illustrated in this 4 *hapter, 
is the only discount met with in (‘ommercial transactions. 

4’he I’ate of discount is evidently just a rate of interest. 
It varies from time to time. The Bank of England publish 
their rate of discount -known as Bank Rate — every week. 
Till? market rate is generally lower than Bank Hate, but 
rises and falls w ith it. 


EXAMPLES XII 


1. 


Find rate of interest cliarged ni the inllowmg efjscvs - 


Principal 
1. £250 

n. £510 
111 £15 JOs. 

iv. £:i;}5 12s. ()d. 

£532 5s lOd. 


liitor<*st-. 

. £31 5s. 

. £12 3s 

. 19h. l|d. 

. £3 7s. Lid. 

. £1 7s. 1^1- 


Tune. 

4 years 
4i montJis 
6 montl>s 
3 months 
3 1 days 


V. 
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‘Ju Find rate of inton'st in tollo\' L^irte^ 



1*1 mcj]),d. 

Amount. 

Tunc 

1 . 

£12 

. £13 

2 J years 

11 . 

£025 ]()s 8d. 

£1,152 13^ 3d 

31 years 

111 . 

£235 

£207 18.S. 

4 years 

JV 

£l,(Ui 0 

£ 1,081 4 s - 2(1 

7 inont.lis 

\’ 

£ 10,31 1 11 s 8d 

. £10,354 Kis 

10 (lays 

hhi' 

d the time in (he 

follow inti; cases 



Prmcijial 

IntiM’c.st 

Rate p(‘r . 

1 

£ 21 (> 

£27 

2 

11 . 

£010 

. . C 4 

W 

Ill 

£705 

£107 2 s 

1 

i\ 

£008 (is 8 d 

£1 Is 

3 

\ 

£41 13 s 4 (i 

£1 5 s 

4 1 


1 Wli.it sum will prodiico £«) Tis of intorost in Ofidrivs.if 
]H‘r annum i 

T). At .‘F*o ^ yoars tlio interest is lind the pnueipaL 

(J What sum Mill yield £*2(* l(>s (id. in 3 yo.irs at ])i‘r annum ? 

7 What sum must I deposit m a hank at 4% to receive hack 

£100 at end of 0 moidlis ? 

H. What sum will amount to £800 5s. 5d. m 3 ynar.s at 2U/,» fua* 
annum V 

0 Tf £225 2s 4d. is the amount aftt*r 0 months at 3'*;, ])er annum, 
simple interest, what was the principal 'i 

10. A sum of moni^y was depo.sited on 2Sth March at 3(‘/() On 
2 1st August the amount to he withdrawn was £228 3s. Wliat was 
the .sum depositi'il ? 

11. What sum will amount to £4,724 14s 2d in 1| jears at 3l‘\) 
]>er annum, simple interest. 

12 At what late per cent, per .nminn, simpU^ interest, must, a 
.sum ho lent m firder that the interest on it for .5|^ years may be ‘JOS 
of tho sum lent ? 

13. A sum of £78 was deposited m a bank on tlie 18th ol IMareh, 
and on the 1 Itli of Marcli it had pjamod £2 12s of mtero.st. Wliat wais 
the rate per cent. j>cr annum ? 

14. Tf tlie int(*re.st on £050 for 5 months is £12 3s. Od , what is 
the rate per cent ? 

15. 1 mve.st £558 in a company and receive at the end of a year 
£37 15s. ; what rate of interest is tiiat *' 

l(i. Find tlie sum of money on which the simple mt©re.st for 
{) months at 0% per annum is £3 7s. (id 
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17 A numoy louder eljjirijjos £(> r>s r>d. lor thi‘ loan of £H0 for 7 
inontlm ; wlial rat(» per coiit. ju r aniiniii is tins *' 

IS A hill for £()7<> is drawn on Marrb Hlh tor rnonUis , it is 
diso(>nntod on April I5tl> at -1 jmm* annum VV'liat does tlio holder 
roooix'o for it 

11) A sum of money was lU'positod at on 2Stli August. 11)04 , 
vvIkmi the ])rme(j).d ,mJ inteit'sf \\v‘ie vnthdraun on the .lami.\r\; 

1 Don, tlio de]>o''itor r(‘eoiV(*d £4o(i On What \\as tlu' sum fli'posited ? 

20. W'liat piinei])a4 it put out .it Kun]>le mleivst for .‘»1 umts* 

at will amount to £.').5t l^ls ^ 

21. FukI tlie eash V’alues of tlie follow mi» hilk - 

I Dateil \pril .‘ird tor £00t Hk Sd at II months .md dis- 
counted A]>iil l*2lh at 2,'",, 

n. Diited \u^nst 7th tor C7.‘>.'> .»t 2 motdhs and diseonnted 
Sejitemher Nt at l;'\, 

111 . Dated Al.iv I2th tor £I,0J4 17.s l>d at It months and 
diseouutf'd M.i\ 2ath at II /‘'o 

iv Aoeepti'd M.iiih 22n0 tor £1)08 lOs at 00 days’ siifht 
and iliseounted A})i'il llrd it 2j%. 

V'. Aeeof)t<‘d Nox ember doth for £dlJ0 lOs Sd. at 1)0 days’ 
si«lit <ind dis(5ountod December 20th at 11% 

22. A ImiiKi'i* diseomds a bi'll tor £1,000. wdueh lias 2 months 
tio run, at ll‘\, disconiit What. i*ate ol nit''n'sl is he r(‘cojv'in£( on the 
mone\ ho jids anced [ Vnswer to two jilaet's of decimals ] 

211 A bill for £041) is d.ilod April llnl if 0 montbs, and is diseountcnl 
on May Sth at ll|'\', W hat does the b.inker eh iree 

24. The cash pneo of jjood.s beinir .£4'>0. for wluit sum should wo 
draw a II months’ lull on tho purchaser, !issmnin!L; that, we e.m im- 
mediately discount the bill at Il]‘’(, discount 

25. A bill of £750, d.iled .lannarw 1st, 11)05, at 0 montbs, is 

discounted on Februaiw’ Sth at 4“,,, wh.it docs tho banker retain? 
If the above bill is dislionoiired on jircsentation, for what amount 
should anotlier be drawn at II months with inteaeNt ehai'OD.t at ? 

2G Find w hat tlie liolder receives for a 3 months’ bill for £850, 
dated 25t]i March, 11)05, which a hanker discounts on 10th April at 
2/t, per cent per annum. 

27. A loan of £500 is granted for 3 months at 5% per annum, 
and at the end of 3, 0, a,nd 1) months it is renewed, an additional chart'o 
ot 1 % bein'.^ made on each renewal. Find tlie total sum paid by tlio 
borrower during the year, and eah-ulate the aet.uai rate per cent, per 
annum his loan lias cost liiin. 

28, A banker discounts a 3 months’ bill for £1.250 at on tiie 
day on which it is drawn. W’hat rate of jnter(\st doe.s he receive on 
tlio money ho advances ? 
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(UIAPTKR XIII 


PROPORTION DIVISION MIXTURES 

'• divide a (jiiaiititv into a numlxir of equal })art-s, 
say ‘I, involves only a division by tlie nu tuber, i.e , 

Divide £189 ainono- three persons equally. Kfieli will 
rei*(*ive of £IS9~£(h*b Hut if the parts are to b<‘ unequal 
some eondition luusl be given. A very eoininon ease of 
unequal di\^ision o(ieurs when it is r(*(|nu’ed to divub* a (juantity 
into parts proiiortional to given numbers. 

Example: Divide £189 among three persons so tliat the 
shares will be propoi lional to the iiumb(*is 2, 3, 4. VVe con- 
sider this as a division into nine equal [larts (2 + 3 + 4:^ 9) 
and then a regrouping of the parts into one group of two of 
the equal jiai’ts, one grou]) of tiiree of the etjual parts, and 
one group of 4 of tlie ecjual parts. Thus tln‘ fractions corre- 
sponding to th(i shan‘s arc ij, J-, and therefort^ the shares 
ar(‘ £42, £03, £84. 

The method, then, is to form a set of fractions, each having 
a denominator e(jiial to the sum of the given numb(U’s, and 
numerators res])ec4ively eipial to the given numbers 

Example : If 15s. is to be shared among three boys in 
proportion to then’ ages, wdiich art* 7, 0, and 5 years, how 
much should each g(*t ? 

The frcict-iouK vilJ )>o ~ 

IS 18 IS 

. . Tile shcires will he = 5s. lOd., 5.s , 4s. 2d. 

In practice the numbers composing the ratio should be 
bi’ought to their sinqilest form before forming th(^ fractions. 
The ratio will be the same if all the numbeis are either divided 
by the same number or multiplied by the same number. 
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Kxfiniplo : Divide £9(M) iii proportion to 2,400, 3,600, 
4,800. Here tlie ratio ciin bo divided by 1,200, giving 2.3.4. 

2 i 

I’lio fraclioiiR are -, 

And the Hharos are £200. £.‘100, £100 

Example : Divide 961 in the pro])oition of I j,, l.l, IJ, 11. 
Multiply all the numbers of the proportion hv 60 and w(' get 
90, so, ‘75, 72. 


'^I’he traclidiis ai(‘ 


<10 SO 7r> 72 

:U7’ :ii7’ :ii7’ :ti7 


. 'riu' inimlxirs lenimetl .are 051 x ' O.')! x 0.71 x 

•111 .11 ; .Hi 


and 0.71 x ‘7. 

*5 1 i 

or 270. 210, 225, 216. 


It will be noted that wo ehose 60 as the multiplier, be(‘ause 
it is the of 2, 3, 4, 5, and thus produeos w4iole numbers. 

Dare must bo taken to g{‘t the jiroportion rigid. 

Example * Divuh' £55 amongst A, I>, Cl D, so that A’s 
share is to B’s as 2 3, B’s to (^'s as 4 5, and D’s to D’s as 3*4. 

A’s B’s (^'s- ITs 
2 • 11 

1 .7 

• 3 ' 4 


Her(^ we hav(^ the ratios of each pair, but we must get 
the ratio of aU four on same basis. If we alter B’s number 
to 12, and (-’s to 15, we get the four : — 

A : B : O. 

S 12 : 1.7 ; 20 

In altering B’s from 3 to 12, avo multiplied by 4, and 
consequently had to take four times A’s, i.e., 8 ; in altering 
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B’s from 4 to 12 we multiplied by 3, thus getting 15 for C ; 
in altering C’s 3 to 15 wo multiplied by 5, thus getting 20. 

, 8 12 ir> 20 

• . I iK? fractioiiK nro , p-r 

i)5 55 55 5i> 

. • . Tlie share-? are £ 8 , £12, £15, £20. 

Example : A guinea is to be divided between two persons 
so that one may receive half-a-crown for every shilling which 
the other receives. How much does each receive i 

The proportion = 5:2 (i.e., proportional to the number of 
sixpences in half-a-cro wn and a shilling). 

5 2 

. . The fractions are % 

7 7 

. • . The shares are 15s., Os. 


Example : A certain quantity of tea is put into five boxes 
(5ontaining quantities proportional to 10 : 12 : 14 : 20 : 21. The 
last box contains 102 lbs. What was the total quantity of 
tea ? 


21 3 

The last fraction = ^7 ~ 1 1 
. • . (By principle of reversing traction) 

34 .1 

total quantity -= lbs. x 


= 374 lbs. 

= 3 cwts., 1 qr., 10 lbs. 


Proportional Division is often required in the matter of 
division of profits among the members of a partnership. 


A partnership is the association of two or more persons, 
within a certain number fixed by law, who join together their 
money, labour, and skill for the purpose of carrying on a 
commercial undertaking in a community of profits and losses. 
Very often the profits or losses are to be divided amongst the 

I 
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partners in proportion to the capitals advanced by eaeli. 
The actual method of distribution is, however, a matter of 
arran^yement. 

Example : Three partners res])ee-tively invest in the 
])usiness £4,730, £3,680, £2,840. Wliat is each one’s share 
of a profit f)f £595 6s. 3d '' As no special arrangement is 
mentioned, we take it that the division is to be proportional 
to tlie (capitals, i.e., 4,730 3,680 : 2,840, or 473 : 368 : 284. 

'^73 3 r)S 2«4 


nan' U 25 U2r, 

473 

. ThoHliiucs - £r>0r. Os 3(1 X 


£595 (is. X <>s 3 ( 1 . X 


Now £595 ()K 3 ( 1 . X 


£597 X 

"" 1 X 25 


127 

473 

_ ^ **73 

' 16 

940 

3311 

15 

(U )071 

240 

00071 


-- £250 5 s. 11(1 


Second si in re = £ ,7. X ^ 7 ;^ 


£194 14 s. 8 d. 


254 

381 

15 ) 2^21 

Toi-ii 


Third sliare 


71 

.127 m 

W 15 

4 


889 
_r27 
00)9017 
' 150 


£150 5 ». 8 d. 
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Example : Three partners contribute respectively £438, 
£292, £730 'J''hey agree that (^ae-li is to nuieive 5% on tlK‘ir‘ 
(ta])itals, and that any remaining profit is to be etjuaJly (livid(*(l. 
Kind each sliare when tlie gain is £200. 

5'“,, ot £4:iS - £21 iSs 
5”,, of £202 = £11 12s. 

5^’(, of £7. 40 — £50 lOs. 

Total iiiltMvst £73. 

Ocijuniiinii: j)rolit - £127 

I0a(‘h otjiial sliHio 1^12 (is. Sd, 

. . l.st |)ir(n(‘r\s shan* £01 fs Sd 
2nd partnoT.s shaio = £50 ISs. Sd 
3rd |Ki.rliior\s hli.iro £7S Kis Sd. 

This is (piite a c>ommou arrangement, as it allows tor dilTer- 
onees in oa])ital, and at same time givi^s an e({ual share of 
profit due to (presumably) equal share of work. 

Sometimes in forming tlie ratio tlu*. elememt of time 

also enters. 

K.xam])le • A, B, (J engage in a business. A puts in £5,000, 
and after four months another £5,000 : B puts in £3,000, 
and afttu’ six months adds £0,000 ; (J puts in £3,500, but 
withdraws at end of (uglit months. How should the first 
year’s piofit --£10,000 — be divided among them ? 

A’s riLimlior = 5,000 X 4 + 10,000 x H -- 100,000. 

B’s number 3,000 X (> + 1),00() X 0 = 72,000 

(Ts tiumbei- - 3,500 X S = 28,000. 

Hallo --- 100 : 72 : 28. 

= 25 . 18 • 7. 

. IIU' fim-tioiis = » ; 

50 oO 50 

. • A’s share - £5,000. 

B’s shsre - £3,000 

C’s sliuro £1,400. 
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Mixtures 

There are two cases of mixtures wliicli require considera- 
tion as regards the arithmetic . (1) when we mix given quanti- 
ties of goods of different values, to find the value of the mixture. 

Example : A wine merchant mixes two casks of wine 
at 12s. a gallon with one cask at 18s. a gallon. What is tlie 
value of tlie mixture per gallon ^ 

2 gallons {(V 12s. — Jil 4s. 

I gallon ISs -- ISs. 

. . .‘i gallons of inixlim‘ £2 2s 

. * . 1 gallon of inixtiiro - 14s. 

(5ase 2. — When we have goods of different values, and 
it is required to find in what proportion they should bo mixed 
to produce a mixture of a certain value. 

Example : (Two ingredients.) We liavo two qualities of 
tea, worth 2s. ^1. and 2s. lid. per lb. respe(;tiv('ly. In what 
])roportion sliould they be blended to give a mi\tur(? worth 
2s. 8d. a lb. ? 

Ingrodionts 2Sd. 35(1. 

Mo.in value 32d. 

Tins giN'^es 4d. below, 3d above mean value. 

. * . The proportion — 3:4, 

i.e., for every lb. of the former used we get 4d. below mean 
value, and for every lb. of latter wc get 3d. above ; we have 
to choose (quantities so that the amount above will be exactly 
equal to the amount below. In the case of two ingredients 
the numbers are evidently the reverse of the numbers which 
exp; OSS amounts above and below. 

Examjile ; 8])irit at 18s. 6d. per gallon is blended with 
spirit at 228. ; coinjiare the quantities used if the blend is 
worth 198. 6d. per gallon. 

Ingredients 18s. (id. 22s. 

Moan 198. Od. 

. * . (In 8ixpen(»es) 2 lielow 5 above. 

. • . Ratio is 5:2 
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Example : (More tJian two ingredients.) This is more 
difficult, inasmucli as the solution is indeterminate, i.e.. mom 
than one solution is possible. Mix ale at 2s. 8d., 2s., Is. lOd. 
per gallon with water, so that mixture may be worth Is. 6tl. 
per gallon. 

Ingredients 2.s. Sd. 2s l.s. lOd. Os. 

Mean Is. (»d. 

.’. (Jn pence) 14 above 0 above 4 above 18 below. 

. • . One set <)£ nninbers— I : .4 . 1:2 

This gives 1 yH+3x(> + lx4 -=- 3() above. 

And 2 X 18 =. 3(> beh)w. 

M d 

Verification': I gallon (n> 2s. Sd. = 28 

3 gallons (a) 2s. =00 

1 gallon {d\ Is. lOd. = 1 10 

2 g.illons (w. Os r= 0 0 

• . 7 gallons •- 10 0 

. • 1 gallon - 1 () 

The ratio 9:3:9: 10 also satisfies, for 9x14 + 3x6 + 9 
x4=:180 above, and 10x18=180 below. 

The first set was obtained by linking 14 and 4 against 18, 
then 3 sixes against another 18. 

The second set was obtained by linking 9 fourteens against 
7 eighteens, 3 sixes against 1 eighteen, 9 fours against 2 
eighteens, thus giving 10 eighteens. 

But no rules can be given for such linkings ; only con- 
sideration and experience can give facility in seeing what 
numbers should be chosen. 

Sometimes other conditions are introdu(;od into the ques- 
tions. 

Example: In what proportion must wines of 15s., 20s., 
26s., and 36s. a gallon respee.tively be mixed so that the 
mixture may be sold at 24s. a gallon with 14f% profit ? li 



US 


< ’( ) :\ 1 M K H( nAL A H I T1 1 M ET I C 


must he noted that in the mixing we leipiire tlie value of th(^ 
inixtun*, not its selling price ; therefore we must first find the 
(;ost price. 


'Fho .selling prico fraction - 


1 I4f 
100 


. . I'ost ])ricn of inixtiirt' -= 21s v ^ (n'vorsiiig irnction). 
- 21s 

InLcro<lionls 15s 20s 20s lOis 

Mean 21 

or (> l)(‘lo\\ I hclow 5 al)o\o 15 al)ov'(‘. 


. . One solution 3 

or another solutaui 5 

V(‘rification of lii'st solution 

3 (ai 1 5s 
2 (O' 20s 
I (ui 20s 
1 {</' 30s 


1 


I 


s <! 
2 5 0 

2 0 0 
I 0 0 

I 10 0 


1 


--- 7 7 0 
- 1 I 0 


• . Solimjjj j)i ICO 
or rale of jirolil 


21s 


21s 


21 


1 Ik'*;, 


b^xample . A dairyinan l)uys milk at 2.1(1. ])(‘i* (piart, 
dilutes it with wat(U’, and sells the nnxtun^ at 3(1. per (juart. 
His ])rofits are ()0 ^q on outlay. How mucii wat(u* is then^ in 
each quart sold ^ 

Selling price fraction 

.'. ^'alu<’ of nuNture per <(uart 3<l — I ^<1 

Ingrerhents 2U1 Od 

Moan l^d 

. (In ][ of Id.) 5 al)o\o 15 below 

. • . Tlatio 3 : 1 

. * . Jn every (juart of milk sold there is A a jant (] of 1 quart) 

of water. 
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Example : A grocer liaving four sorts of tea at Is. 9d., 2s., 
28. 6d., 2s. 9d. a lb., wishes a mixture of 81 lbs. at 2s. 4^1- a lb. 
What quantity must he take of eaeii sort ? 


Ingrodionts 

IMoiin 

Ono solution 

jiVnother 

Another 


Is. 9(1 

V Ik'Iow 
1 


‘2s. 2^, 6(1. 2s. 9d. 

2s hi. 

4 liolow ‘2 ahovo 5 above 
I :i ; I 

1.2:7 
r» • 7 . 4 


If we take the first solution, we have now to divide 81 lbs. 
proportionately to 1 ; I .‘5 1. 

Quantity {a\ Is. 9(1. - SI x lbs -= lib', lbs 
‘ u 

2s. - W, lbs. 

2s. 6(1 - SI X ;! lbs - lOA lbs 

6 

2fi 9(1 -- !3\ lbs 

If we take the second solution the 


iH 

9d. 

- 81 

X 


— 27 lbs. 


2s. 

- HI 

X 

lbs. 

15 

- 5;^ lbs. 

2h. 

Od. 

81 

X 

o 

= - U)‘ ll)s. 

‘2s. 

9d. 

81 

X 

’ llw. 
15 

- 37^ iW 


This would not be so convenient for measuring out as the 
first solution. 


Example : A merchant has 4 lbs. of coffee at Is. lOd., 
6 lbs. at Is. 4d. He wishes to use these up by mixing with 
them others at Is. 8d., Is. 3d., to make a mixture worth Is. 5d. 
What quantities of the latter two must lie take ^ 

Ingredients Is. lod. Is. 4d. Is. 8d. Is. 3d. 

Mean Is. 5d 

. • . 5 above 1 below 3 above 2 below 

, • . Numbers are 4 : 6:2: 10 , 
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Here only one solution is possible, as the first two numbers 
are fixed, giving 4x6—6x1 = 14. Thus we have to make 
14 out of 3 above and 2 below. 

This metliod can be applied to questions on alcohol 
strengtlis. 

Proof spirit is taken as a standard, and represented by 1. 
Alcoholic values are indicated by terms over proof (o.p.) and 
under proof (u.p.). The o.p. values are added as percentages 
to 1 and u.p. values subtracted ; e.g., 20 o.p. is represented 
by 1*20 ; 6 u.p. by 1— 05, i.e., by *95. 

Example: Find strength of a mixture made from 7 gal- 
lons 10 o.p. with 8 gallons 16 u.p. 

7 (In MO = 7*70 
S (M •H4 G-70 

i.o. ir> - 14-40 

or 1 - -OG 

I.O., 4 u.p. 

Example : How many gallons of 6 u.p. must be mixed 
with 12 gallons 5 o.p. to bring mixture to I o.p. 

Ingredients -04 1-05 

Mean 1-0 1 

. ’ . -07 below -04 above 

. • . l*roportion 4 7 

4 

. • . To 12 galls, of 5 o.p. we must mix 12 x ^ of G u.p 
i.e., 62 gallons. 

Another application is found in alloys. In goldsmiths’ 
and silversmiths’ work oz. troy is the standard weight, and 
only oz. troy and decimals of the oz. are used. 

The old way of estimating the fineness of gold was by 
carats : 24 carats representing pure gold ; 9 carat gold means 
a gold of its weight being pure gold. Fineness is also now- 
‘adays reckoned in milliemes (thousandths). Thus gold 915 
fine means a gold of its weight being pure gold. 

Example : A goldsmith is required to make 20 ozs, of an 
alloy 12 carats fine. He has golds 10 and 15 carats fine. 
How will he mix these \ 
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Ingredients 10 15 

Mean 12 

2 below 3 above 

. • . Proportion 3 : 2 

3 

.*. Quantity of 10 carats = 20 oz. x j, =12 oz. 

* 2 

Quantity of 15 carats = 20 oz. x ^ ^ 

The oz. troy contains 480 grains troy. 

Example : Mix gold 886 fine and silver 520 fine to produce 
an alloy 840 fine. 

Ingredients 880 520 

Mean 840 

. • . 46 above 320 below 

. • . Proportion ICO : 23 

Standard gold in England is 22 carats, i.e., fine, and its 
value is £3 17s. lOJd. an oz. at the mint. 

Standard silver in England is 11 oz. 48 grains fine, i.e., 
in 12 oz. troy there are 11 oz. 48 grains of pure silver. 

The fineness of a mixture is often expressed by stating 
how much better or how much worse it is than the standard. 

Example : U.S. dollar worse 0-8|, weight 17 dwts. 8 grains. 
This means that instead of being 22 carats, it is 22 — *8^, or 
2MJ fine. 


. • . Weight of standard gold 

== of 17 dwt. 8 grains. 

Ml 13 

Value * £3 17s. 10 Jd. x 


« £3 4s. 10|d. 


3-89375 X 1-833 
3-11500 
-11681 

2-217- 13724 3-244 
53 
97 
92 
44/ 
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EXAMPLES XIII 

1. Divide proportioiinlly to I . 2 : r» : I 

2. Div’^ule 2S,.5(il jnto parts ])roportion:il to I, 1, 4. 7. 

H. Divide £720 into parts in ratio ot 10 1 1. 

4 Threo parts of a mixture are .is 3 t . o ; wtiat percentage is 
each of tlio whole '' 

5. Div^ido £750 int«j parts in ratio 7 10 : l‘J 

0. Divide £2()0 into parts proportional to A, 

7. l)i\ ide 150 into parts proportional to 2, .3 2, 4 8. 

5 Divide £4 2s (id in ratio ot .3 . 7 

tt DivkIo £1,330 lietwoen three persons, so that ttieir shares 
may be proportional to 4', 

10 (5S4 poheomon aro to be ilistributod among three towns, in 

proportion to tlioir populations — vi/. , 10,944, 12,312, 2 . 5,992 How 
many will be sent to each town i 

11. Four villages have to raise £300 by fontributions proportional 
to their ratealilo assessments, which aro £3,750, £7,104, £2,946, and 
£2,140 respectively How much do they contribute severally, and 
wliat is the rate m the £ ? 

12. Divide £46 4s. among tliroe persons so that their shares are in 
the proportion of 7, 8, 13. 

13 Divide £111 8s 11. Id among A, B. (]J, so that B’s share shall 
bcii of A’s share, and C's share ,* of B’s share 

14. A sum of money is divided between A aiul B in the following 
way : one-fifth is paid to A, and one-.seventli of the remainder to B ; 
after this four-ninths of tlio remainder to A, and the rest to B. A re- 
ceives £l (is. 8d., what does B receive ? 

15. Pure spirit can bo bought at 1 4s. a gallon ; a wine merchant 
reduces this spirit with water until he gams 25% by selling his mixture 
at 12s. Gd per gallon ; in what ratio does ho mix the spirit and water ? 

16. How many lbs. of tobacco, at .5s. 3d. a ib., must a tobacconist 
mix with 4 lbs. at 6s. (id. a lb., that ho may soil the mixture at 7s. lOd. 
per lb. and gam I of his outlay ? 

17. A tea dealer buys a cheat of tea containing 2 qrs. 17 lbs. at 
Ss. 1 |d. per lb., and 2 chests, each containing 3 qrs. 7 lbs. at 3s. 5^d. 
per lb. What will he gain per cent, by ^oJlmg the mixture at 4s. per lb, ? 
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IS A grocer biivw t.uo sorts of toa, at Is. 4(1. unci Is. 10i(i. a lb. 
How nmst be imx them so tiiat by selling Hie niixturo at 2s. a. lb. ho may 
gam 2<f% 

]*,). 1 liavo a pint of mixture consisting of I part of acid to 5 of 

watei . how mucli water nhist I ])our into it so that the acid mav be 

2 ',, ot the water 

20 A spirit nier(*hant tnixos 40 gallons of whisky at las. Od [>or 

galhni witli 4S gallons at 17s Id., and stdls th(‘ mixture so as to gam 

10'\, At what piii per gallon does ho sell it / 

• 21. A poor rat<‘ at I Id m the 4‘ is niade up ol the Union contribu- 

tion 5U1 , boiough rat(‘ 4d , ass him, Ac , lid The rate on a certain 
[iropiirty tunounts t<» ClOO cSs od , how much of this is for the borough 
rate, and at what amount is the ])roperty assessed. 

22 A man bu vs 30 lbs of (e,i at 2s (id alb and 20 lbs. at 3s (id ; 
he mixes thorn and sells tlu^ mixture at 3s a 11) VVluit is his gam ])er 
cent. A grocer hu\s 15 Ih'^ ol t(‘a .it Is (id. per Ih and 21 Ihs at 
2s (id ])er 11) . ho mi\(‘s (hem and s('lls at 2s. 2d per Ih ; find gam 
[)er 

23. A, H, (' (*nterod inlo partnership. A »icl\aneed £<S4() for 10 
rnontlis, H £iMi0 lor 8 months, U £720 for a yc»ar II t Ih' profits amounted 
to £883 4s (id . how inueli should ouch reeeivo ? 

24. d’wo p.irtiK'rs advance £1,000 oa(*h on starting a businiws 
Tlii -00 months alti'rwards thev^ admit two additional partners, one 
advancing £1,200, the otluw £800. At the (aid of tli;* year the [irofifs, 
nmoiiritmg to £2,100, art' divided m proportion to then; capital. Find 
tJic share of eaeli partner 

25. Two partners .idv.meed £500 and £(>50 respeetivelv The 
agivement is tliat each shall receive on Ins ca[)ital, and t-he re- 
maining prolif h(' divided in [iroportion to capitals. Find each man’s 
share ol a pioHt of £(i0(). 

20. A p().ssesso.s £1,200 of the capit.d of a firm ; H the other partner 
poHsessi's £2,000. A reccivt's Hh’o of gross profits for mamiging — the 
rest hoing divided m yiroportion to capitals. Find each ori(‘’s share of a 
gross profit ol £800. 

27 Standard gold is 22 carats fine and is worth £3 17s. lOAd. an 

oz troy. Emd the vjilno in shillings and pence (to ponny) of a 

20 yen ])iece, fine, weighing 257*21 grains. 

28 A goldsmith has to supply 00 grains of .ui alloy containing 
gold and silver 111 yiroyiortions II 1. Ho has an alloy m proportion 
15:1 How much of this .illoy should ho take, and how much silver 
should ho add ? 

20. A person wishi's to melt equal quantities of gold, 943 and 
827 fine, with alloy so as to get a gold 4()7 fine. What quantities of 
each must he take ? 
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30. William Foster is in partnership with his son John. The 
profits for the year came to £.),()93 15s., which is appropriated a.s follmvs : 

(a) £593 158. is set aside to a reserve account. 

(b) W. Foster is credited with a year’s interest at 5% on his 

capital (£20,000). 

(c) The balance is divided among the two partners in proportion 

of 7 : 3. 

How much does each partner receive ? 

31. A grocer sells his best quality of tea at 3s (id. a lb. and thorebyt 
gains a profit of 6% ; he sells his second quality at 28. Od. per lb., 
gaining 8%. In what proportion does he mix the two qualities if, 
by selling the mixture at 28. 9d. per lb., he gains 10% ? 

32. Find proportions of these mixtures to sell at the given prices : — 

(i) Spirits at 10s. (id., 13s. 5d., 128. Od., 14s. 2d., 15s., to sell 
at 13s. a gallon. 

(ii) Teas at 3s. 6d., 2s. 2d., Is. 8d., 58., is. 2d., to sell at 28. 6d. 
alb. 

33. Two partners started in business, A contributing £12,000 and 
B £1 8,000. B was to have 15% of the profits for his salary as manager. 
At the end of 7 months A withdrew one-third of his capital, and 2 
months later B withdrew one-half of his. Tlie profits of the year 
amounted to £3,130. What sum of money ought each to receive ? 

34. A, B, and C are partners in a business ; the proiits are £825 
Ifis. 6d. and they are to be divided thus : — A is to take £0 for every 
£4 lOs. which B takes, and for every £3 3s. that C takes. What is the 
share of each ? 

35. Find the alcoholic strength of a mixture of 13 gallons 5 o.p., 
10 gallons 3 o.p., and 16 gallons 5 u.p. 

36. Find price of 673*829 oz. gold, 910 fine, at £3 17s. 9d. per oz. 
standard. 

37. One dollar weighs 412*5 grains and is fine; 1 lb. troy of 
British standard silver, fine, is coined into 66 shillings. How many 
pence are in I dollar if British standard silver is w orth 5s. Id per oz. troy ? 

38. A gold chain of 18 carats weighs 2 } oz., how much pure gold 
is there in it ? Also find its value if 1 oz. of standard gold (i.e., ^^ths 
.fine) is worth £3 17s. 9d. 
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CHAPTER XIV 

TABLES OF MEASURES 

It is assumed that the student is familiar with the ordinary 
tables of English Weights and Measures. The principal ones 
are given here for reference. The Unit of J^ength is the 
yard, which is a length settlcHl by Act of Parliament ; its 
multiples and sub-divisions are as follows : — 

Length. 

12 inclics = I foot. 

.‘1 feet = 1 yard. 

22 yards = 1 chain. 

10 chains = 1 furlong. 

8 furlongs = 1 mile. 

It should also be remembered tliat 1 milo= 1,760 yards. 
In surveying the chain is sub-divided into 100 links. 

Surfaces or areas are of two dimensions, and are exjrressed 
in terms of Square Measure. 

Area. 

144 sq. inches = 1 sq. foot. 

9 sq. ft. = 1 sq. yard. 

484 sq. yards = I sq. chain. 

10 sq. chains = I acre. 

Other useful e(j[uivalents are : — 

4840 sq. yards = 1 acre. 

640 acres = 1 sq. mile. 

Acres are sometimes sub-divided into roods and sq. poles, 
thus : — 

40 sq. proles = 1 rood. 

4 roods = 1 acre. 

Land is often thus measured. 
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Volume. 

1728 cubic inches = 1 cubi(^ foot. 

27 (uibic, feet — 1 cubic yard. 

For nieasiirin^ liquids the gallon is tin* unit, and the tabl(‘ 
is as follows • — 

Liquid Measme. 

4 gills = 1 pint. 

2 pints — 1 quart-. 

4 (piarts - 1 gallon. 

For i-he capacity in dry measuring the table contains in 
addition to above : — 

2 gallons - 1 peck. 

4 pecks — 1 bushel. 

8 bushels = 1 ([uart(‘r. 

In weighing most substances the unit is the pound (lb.) 
avoirdupois. 

W eight — Avoirdupois. 

10 oz = 1 lb. 

28 lbs. — I qr. 

4 qrs. = I cwt. (hundredweight-). 

20 cwts. — 1 ton. 

It- is well also to know that 

112 lbs. = 1 cwt., 14 lljs. 1 stone. 

Weight — Troy. 

24 grains = 1 dwt. (pennyweight). 

20 dwts. = 1 oz. 

12 oz. = 1 lb. troy. 

Troy weight is used in weighing gold and silver. 

1 lb. avoirdupois contains 7,000 grains. 

1 lb. troy = 5,760 grains. 
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Money. 

4 fartliin^s = 1 penny (d.). 

12d. - 1 shilling?. 

20 shillings = I pound (£). 

Tlie unit of value is the sovereign or pound. Out of 
480 oz. troy of standard gold (i.e.. j^ths fim^) 1,800 sovereigns 
are coined. 

If it is required to cliange quantities from one denomina- 
tion to another, the iiguri's given in tlie tables are available. 

Example : Reduce 21 tons 5 c.wt. I (jr. J 1 lbs. to lbs. 

T. cwt. qr. lbs. 

21 5 1 11 

20 

425 
4 

1701 

28 

3402 

13008 

n 

47039 lha. 

To reduce tons to cwts. we multiply number of tons by 
20, adding in the 5 cwts.; this result is now multiplied by 
4 to bring cwts. to qrs.. adding in 1 ip’.; this result is then 
multiplied by 28, and the 11 lbs. is added. 

In ordinary practice the figurmg may be shortened by 
omitting the multipliers : — 

T. cwt. qr. lbs. 

21 5 1 11 

425 
170 1 
3402 
13608 
11 


47639 lbs. 
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An expression containing cwts. qr. tbs. may also be worked 
thus : — 


owt. qrs. lbs. 
13 2 20 


1320 = 13 

X 

100 4- 20 

156 = 13 

X 

12 

66 -- 2 

X 

2S 

1532 




This could be done mentally. 


Quantities in other measures can be similarly worked by 
use of the proper equivalents as given by the tables. 

In measuring Areas the fundamental area is a rectangle, 
which is a figure of four sides with each of its angles right 
angles. To calculate the area of such a figure we measure 
two adjacent sides, as AB, AD (see figure), using tlu* same 



unit for each — say AB=1J inches, and AD=J inch — the 
number of units of area is equal to the product of 1 J x J or 
I'iri and the unit of area will be sq. inch. So we say the 
area = ^ sq. inch. 

Care must be taken as to the denominations of the lengths. 
For ordinary practice it will be found useful to adopt a habit 
of working always in feet and square feet. 
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Example : — Find the area of a rectangle which measures 
16 ft. 2 in. one way and 3 ft. 8 in. the other. Tlie measure- 
ments of a rectangle are generally called its length and breadth . 

The area = 1(>J. x 3^ sq ft. 


1007 

IH 


sq. 


ft. 


- 59 sq. ft. 



The student must be careful to remember that an area is 
always in squaio measure. When a rectangle measures tlu^ 
same each way it is called a square ; so tliat tlie unit of area 
— the square yard — is a rectangle measuring 1 yard each 
way. 

The length and breadth may be called the factors of the 
area, and so if the area of a rectangle be known, and one of 
the factors be known, a division will give the unknown factor, 
it being remembered that the area is in stpiare measure, 
the length and breadth each in ordinary length measure. 


Example : — The area of a rectangle is 50 square yards. 
Its breadtli is 15 feet. What is its length ^ 

10 ,3 

The length -= ft. 

= 30 ft 
= 10 ydf?. 

Great care must be observed as to the names at each step. 
The area =50 square yards=50x9 square feet. 

Example : A room measures 18 ft. 10 in. by 15 ft. 8 in ; 
the carpet chosen for it is 27 inches wide, and costs 5s. 6d. 

K 
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a yard. What length of carpet will be required, and what 
will be the total cost ? 


The area of the floor 


18^.- X 15^ sq. ft. 


Now this ovidontly is also the area of tlie carpet to cover it, but wo 
know the breadth of the carpet to }>o 27 m., or tt 


* . loTJgth of carpet 


X iZ 

(i 3 


u:j 47 
^ 3 




2 

X 

27 


10(V22 
~ 24:j 




- yds 

24.1 


(V)St = 


531 1 

xnm 

243 

58421 

243 


sh. 


X yds. 


= £12_0s. 5d. nearly. 

Questions on pajicring walls cause many ]nipils trouble 
owing to confusion over measurements. In tliese questions 
the meastirenu'iits of the room are given— length, breadth, 
and lieight. The student should remember tliat tlie walls 
are surfaces, and have only two measurements ; therefore 
lie must calculate the area of each wall separately, or imagine 
a single wall made of the four joined one after tlie other. 


Example : Tlie length, breadth, and height of a room 
are respectively 18 ft., 12 ft., 11 ft. Find the an'a to be 
])apered. (It is assumed that the walls are all to be papered, 
i.e., there are no windows, dooi*s, Slc.) 

First, way : -I'lio incasiircitionts of n wall tlie long woy of the room 
arc l.S ft. and 1 1 ft. 

. * . its area - lOS r(|. ft. 

The area of an end wall = 12 x 11 sq. ft. 

^ 132 sq. ft. 

and there are two long walls and two end walls 

Total iiroa = 198 4 198 4 132 4 132 sq, ft. 

= 660 sq. ft. 
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Second way : — 

18 ft. 12 ft. 18 ft 12 ft. 


11 ft 


OonbuJojm^ the four wallR ns ioniiini^ one surface we hiid its length 
to bo (U) ft. and its breadth 11 it 

. ■ Area = (iO x 11 s(i. ft. =- (>00 pq. ft. 

The se(ton(l way is preferable in working. 

Example ; A room has 18 ft. B in. in length, 12 ft. 3 in. 
in breadth, and 1() ft. f> in. in height. A “ piece ” of paper 
is 21 in. wide and 12 yds. long. How many pieces will be 
retpiired, counting a part of a piece as a whole ; and what 
will be the charge at Is. 4|d. a yd. ? 

The length of four w alls considered as ono is 2(18 ft. 0 in. 4-12 ft, 
3 in. 61 ft. 6 in 

. • . Area of walls — (il^^- x 10^ sq. ft. 


Anm of one piece 
* . No. of pieces 


41 

_ 


21 

X „ . sq. ft. 


43 

'4 


X i 
21 


1763 
’ 8 

= 22 (.| 

= 221 pieces. 


63 ntj. »v. 


43 

172 


Cost =s Is. 44d. X 221 

Cq> 

Is. 

£11 

Is. 

Od. 


(qi 

^s. 

2 

158. 

3d. 

= £15 3s. KUd. 

m 

Js. 

1 

7s. 

7 hi. 


When the walls contain windows, &c., their areas must 
be calculated and subtracted from the area of the four walls 
before the number of “ pieces ” is calculated. 
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Example : The length, breadth, and height of a room 
are respectively 24 ft. 5 in., 18 ft. 7 in., 15 ft. 3 in. Tliere is 
a fireplace 6| ft. by 5 ft., a door and a window each Ih ft. 
by 3J ft. Find the number of pieces of jiaper recpiired for the 
walls, a “ piece ” being 12 yds. long by 21 in. wide, a part 
of a piece being reckoned as a whole ])icce. Find also the 
cost at 2s. 4Jd. a piece. 

Area of 4 walls = 2(43) x ISJ sq. ft. 


43 


(>1 


= X ^ sq ft. 


43 

2r)S 


2(i23 .. 

- ^ sq. ft 

= 13111 S(|. ft. 
25 

Area of Firepliu'o ~ s«j 11. 

=-- 311 ft. 

Aroa of a door and u window = 2 x 


X 4 
= 50 1 sq, ft. 


X sq. ft. 


. * . Area of pujier 


1311 ^ 


31^ ~ 50} sq. ft. 


= 1224 S(i. ft. 

Aroa of 1 piece =- 63 sij. tt. 

1224 

. No. of pieces — sq. ft 

No. of ])ioces roiinired, 20 pieoivs. 
.-. Cost - 2s. 4Ad. X 20. 

— £2 7s. (id. 


(i3ll224 
' 504 


19 


In harder questions it will be found advisable to make 
6 figure. This adds definiteness to the question. 



coAiMERCTAi. arithmf:tic 


133 


Example : A carpet 13 ft. 6 in. l)y 10 ft. 9 in. is laid on 
a floor 20 ft. 6 in. by 12 ft. 9 in. Find the cost cf staining 
tlie rest of tlio floor at 3d. per sq. yd. 


J..ot ABCD represent area of floor, 
and PQRS area of carpet Then area to 
]>«* stained is evidently tho differeiieo of 
tlieso two ariMS 

- X - i:i\ X 10^ sq. ft. 


rd 

2^4 

ono , 

— ^ - sq. feet. 


‘27 -<3 

J X 4 «<J- ft- 


Price IS 3d hkc}. yard, or -^<1 a s<|. ft 

• • = S ^ 3'>- 

310, 

= 


D V2'9" C 


s 

10' <>" 

I? 





c 


p 


Q 


41 

86 

205 

301 

‘2091 

1161 

1161 


930 



= 3s^2|d. 


Example : A room is 38 ft. 3 in. long and 25 ft. 6 in. wide. 
Find tlie area of a carpet for it, leaving a margin of 9 in. in 
width all round. 


From the figure wo see the linigth t)f 
carpet will be 

= 38 ft. 3 in. — 1 ft. fl in. 

= 36 ft. 0 in. 

And breadth = 24 ft. 

. • . Area of carpet = 362 ^ 24 S(j. ft. 

= 147 X 6 sq. ft. 
= 882 sq. ft, 

= 98 sq. yds. 


D 


S 




2:.' ( 5 " C 

0 " r; 


p 


A 


0 


B 


A solid has three dimensions — ^length, breadth, and thick- 
ness, and its volume or contents is expressed in cubic measure. 
A solid the shape of the ordinary brick is the usual solid 
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whose volume or contents has to be computed. The three 
measurements are multiplied together. By content is meant 
the space equivalent to a solid. 


Example : How many bricks, each 9 in. long, 4J in. broad, 
and in, thick, will be required to build a wall IJ miles 
long, 8 ft. high, and ft. thick ? 

1 in. = vds. 

‘ ni. = 8«() ‘ 

20'4(r 

Volume of wall - 71)20 x 8 X cii. ft. 

3 3 5 

Volume of 1 bnok — ' x *- x cu ft. 

4 8 24 

2040 4 

.•.No.ofhnck« = » X " x-J X X ^ X -^5 

1 1 ^ fi 

= 2,703,360 • 2()*m 

7920 

5280 

jiyso 

253440 

168960 


Example : A tank is 20 ft. 9 in. long, 15 ft. 7 in. wide, 
and 6 ft. 4 in. deep. How much water will it hold ? 

irJ 


Coutentg = 20^ X 15 7. X 0^ cu. ft. 
4 12 3 

83 ^ 187 , 10 

= T ^ 12 ^ 3 ™- **• 

294H!)0 . 

= T44- 

^ 2047!*’ CM . ft. 

144 


1441 


187 
1496 
561 
15521 
31042 
294899 
680 
1139 
131 


2047 


— 2047 cu. ft. 1572 cu. in. 


Exami)le : A rectangular cistern, whose length is 13 1 ft. 
and breadth b ft., contains 204 J cu. ft. of water. What is 
the dopth of the water ? 
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The content is obtained by multiplying the three measure' 
ments together ; therefore one measurement is the result of 
dividing the content by tlie product of the other two. 


. • . Depth = 294j 
11 


H X «) 


ft. 


w 


ft. 




EXAMPLES XIV 

1. Reduce to lbs. ( 1)2 tons 3 cwts. 3 qrs., (ii.) 5 1 r|r. l(> lbs., 

(iii ) 15 cwts 2 qrs. R) lbs., (iv.) 14 cwts , (v.) 1 ton, (vi.) 3 cwts. 12 lbs. 
(vu.) 3 qrs. 14 lbs, (vhi.) 13 cwts 2 qrs. K) lbs. 

2. Express each of the quantities in question 1 m cwts. 

3. Reduce to inches (i ) 44 yds. 1 ft. 9 in., (ii.) 104 yds. 10^ in. 
(lii.) 88 yds. 2 ft. 10 in., (iv.) 2 miles, (v.) 8 yds. 1 ft. 4 ni., (vi.) 13 yds, 
1 ft. 7 in., (vii.) 5 chains 20 yds., (viii.) 21 miles 427 yds. 1 ft. 5 in. 

4. Express each of the quantities in question 3 in yds 

5. Reduce to pence : £45 15s., £18 18s. 8 d., £3 2s. 6 d., £1,504 

11s. lOld., £89 Is. 4(1, £17 5s. 3|d., Os. lOd., 60,041 halfpence, £321 

lOs. Od. 

G. Express in £ s. d ; 4,03Id., l,815d, 3G5d., 404,123 halfpence, 
99 sh., 3l4|sh., 600d., SS^'Vsh, 0,442d., 30,45(> farthings. 

7. Express (i.) in £, (u.) in sh., (iii.) in d., each of the following : — 
£3 1 Is 3(1 , £11 IGs. 3(1 , 5s. (id , £(> 9 b. 4d , £41 128 , £1,G20 7s. 4.U1., 
£ll(i 17s. (id, £11 Is. lOd., £840 3s. 4id. 

8 . A load of coal weighs 7 tons 14 cwts. 3 (^rs. 15 lbs., and th( 
cart weighs 2 tons 5 cwts. 1 qr. 17 lbs. Find weight of the coal. 

9. A man buys 0 cwts. 1 qr. 15 lbs of sugar at 3 id. a lb., am 
sells it at 4d, a lb. How much profit does he make ? 

10. Find area of a i(*ctangle 53 ft. 9 ins. long and 17 ft. 7 in. wide. 

11. Find in sq. ft. the following areas. — 19 ft. by 7 ft., 105 ft. 

by 19 ft , 304 ft. by 25 ft., 8-21 ft. by 1-25 ft., 17 ft. by 9 in., 2 in. 
by 3 in., 15 yds. by 13 ft.. 7 yds. by 7 iii in. 

12. A field measures 71 yds. by 22 yds. What fraction of a» 
aero is its area ? 
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13. I'he area, of a rectangle is 225 sq. yds., and its length is 15 
yds. How wide is it ? If its length had been 16 ft. how wide would 
it be ? 

14. Multiply 3 bus. 2 pks. 1 gal. by 7. 

15. How many seconds are there in 4 days 3 hrs. 12 min. ? 

16. How many aq. yds. of carpet will cover the floor of a room 
22 J ft. long and 17 feet wide ? Tf tlie width ot the carpet is 27 inches, 
how many 3 ^ds. of carpet will be needed ? 

17. How many sq ft are there in a passage 17 4 ft. long and 3J ft. 
wide ? 

18. How many cubic foot of air are there in a room 18 ft. 0 in. 
lung, 12 ft. wide, and 10 ft. high ? 

19. How many acres are there in a held 300 yds. long and 180 
yds. wide ? Give the result to nearest acre. 

20. A tank 6 ft. long and 4 ft. wude contains 30 cubic feet of water. 
What IS the depth of the water ? 

21. A barrel of ale containing 30 gallons cost £2 2 b. How many 
half-pint glasses can be drawn from it, and what will be the whole 
profit by retailing the ale at 2ti. a half-pint glass ? 

22. A room is 25 ft. 6 in. long and 10 ft. broad. The floor is stained 
to a distani^e of 9 inches from each wall, and the rest is co\ored with 
ii carpet. Find the total expense if the staining costs Is. Gd. per sq. 
3 ’d. and the price of the carpet, 30 ins. wide, is 4s. per yd. 

23. If a cubic foot of lead weighs 704 lbs., find the weight of sheet 

lead, jVi'h thick, covering a balcony 12 ft long and 2 ft. 

0 in. broad. 

24. The breadth of a rectangle is 2’6 inches, and its area is 11*7 
sq. inches. How long is it ? 

25. Reduce 2 miles 6 chains 17 yds. 2 ft. to inches. 

20. Whet length of string will be required to go both ways round 
a box, with a lid, 3 ft. 0 in. long, 2 ft. 9 in. wide, 1 ft. 9 in. higli, the 
string to cross the lid both times ? 

27. The edges of a brick are 1*3 ft. 7’8 inches and *12 yd. Find 
its volume in cubic feet. 

28. A room 18 ft. long and 14 ft wide is flooded with water 14 in. 
deep. Calculate the weiglit of water if a cu. yd. of water weighs 
15 cwt. 


29. Find the area of the walls of a room 23 ft. 8 in. long, 18 ft, 
4 in. wide, and 12 ft. high ; and the expense of covering them with 
paper 3 ft. 0 in. wide costing 4s. 6d. per dozen yards. 
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30. Find to the nearest inch the length of paper which would be 
used in papering the four walls of a room 21 ft. long by 13 ft. brond 
by 8 ft. (> in. high, if no allowance w(a-o made for windows, ttc , the 
breadth of the paper being 20J inches 

31. What will be the cost of laying a hall 84 ft. by 45 ft, with 
linoleum at 3s. Gd. a sq. yd., allowing 5 per cent extra for waste 

32. How many vds of paper 2 ft wide will be rerpiirod for the 
walls of a room 18 ft. long, IG’ ft. broad, and 12 ft. ingh ? 

• 33. The dimensions of a claas-room are 25 5 ft by IG’4 ft. by 

11*2 ft. Find to the noar(‘.st cubic inch how much space there is to 
each boy m a class of 2t). 

34. What IS the cost of painting at. 2s. Gd. a 8(]| yd. the walls of 

a room 20j ft. long, 18^ ft. broad, and 10 ft high, containing tuo 

windows each 7 ft. by 4 “ft ? 

36. The height of a room is 1 1 it 9 in, length 18 ft, breadth 

13 ft 6 m. How many pieces of paper 21 inches wide and 12 yds. 

long will it take to paper the walls ? 1'iu‘re is a tircplai‘e 5 ft. high 
and 5 ft broad, a door and a window each 7 ft. by 4 ft. Find also 
the cost if the paper is Is. 5^d. per piece 

30. A plot of land IG ft. x22 ft. yielded 17 stones of potatoes. 
How many tons is this to the acre ? 

37. Find the number of bnekfl 9 in. x 4^ in. x 3 in. required to build 
a wall 1,000 j.da long, 1 ft 3 in. wide, and 9 ft. high, 12i per cent, of tlie 
space being occupied by the mortar. 
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CHAPTER XV 

METRIC OR DECIMAL SYSTEM 

In the previous chapter were given the principal tables 
of weights and measures as used in England. In many other 
countries another system has been ado})ted, known as the 
Metric. It was made compulsory in France in 1802, and is 
now the system established in most other countries. The 
chief points aimed at in this system are two — first, that all 
tables should have the same equivalents, i.e., one definite 
unit is taken for each set of measures, and all the others are 
powers of tens of this unit ; second, that all the various units 
of measure should be derived from a fundamental unit, the 
metre. 

All the tables are constructed in the same way, namely, 
on a decimal basis, as follows : — For multiples of the unit 
the Greek numerals deca=10, hecto=100, kilo = 1,000, are 
prefixed, and for sub-multiples the Latin numerals, deci = 
centi = miUi = similarly used. So that once 

these prefixes are learned, all tables are known. For example, 
the unit of length is the metrCj and we have 

Table of Length. 

JCilometre = 10 hectometres. 

Hectometre =10 decametres. 

Decametre =10 metres. 

Metre =10 decimetres. 

Decimetre =10 centimetres. 

Centimetre =10 millimetres. 

Another way of learning the table is by arranging it liori- 
zoiitally, thus : — 

1,000 100 10 ,v loVo 

Kilo- Hecto- Deca- 3Ietre deci- centi- milli- 
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It will be seen that reduction, i.e., changing from one denomi- 
nation to another, is effected by a simple moving of the decimal 
point. It is only necessary to look at the above horizontal 
table to know how many places to move. Example : Express 
375 centimetres in metres. Metre is two places higher, or 
to the left. . • . 375 cm. = 3*75 metres. 

Example : 23*74 metres = 23,740 mm., or = 2,374 
rm., or = *02374 km. 

For commercial })urpose8 the only measures of length are 
metre, centimetre, and kilometre. Where we use yds., ft., 
and inches, the metre and centimetre are used. The kilometre 
is for larger distances where we use miles. 

Sqmre Men, sure. 

For measuring areas the sq. metre, &c., are often used, 
but the student must notice that the equivalents will go by 
100, not 10. Thus 1 metre =100 centimetres, but 1 sq. metre 
= 10,000 sq. centimetres, or (100)® sq. cm. 

Land is generally measured in ares, and the only deriva- 
tives in use are the hectare and centiare. The liectare would 
be used where we use acres. 1 are=l sq. decametre. 

Cubic Measure. 

For volume the cubic metre, &c., are used, but the table 
will, of course, advance by 1,000 each time, i.e., lO*"*. 

The cubic metre is called a stere, and is used in the timber 
trade. 

Liquids are measured by litres, &c. 

A litre is a cubic decimetre, the only common measures 
being the litre and the hectolitres 

Weight. 

The unit of weight is caDed the gram (sometimes spelled 
gramme). The only weight common in commerce is the 
kilogram. 
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The student sliould remember that the 
Unit of length is the metre. 

Unit of capa(5ity is the litre. 

Unit of weight is tlie gram. 

The names of tlie measures are abbreviated to m. for 
metre, 1. for litre, g. for gram, Rm., Hm Dm. for kilometres, 
hectometres, dekamc^tres ; dm , cm., mm., for deeimet-res, 
centimetres, millimetres. In the otlier denominations similai 
contractions ai‘e used. It will be evident tliat all the working 
will be in decimals. 

Addition and Subtraction. —Arrange all the quantities in 
one denomination, and work as in decimals. 

Example : Add together 13 m. 8 cm., 17 m., 5 cm., 75 cm., 
3 km., 4 mm. 

13-08 metres 
17 05 
•75 
3000- 
•004 

3030-884 motros 


Multiplication as in decimals. In measuring lengths it 
will generally be sufficient to work correct to two dciumals in 
metres, i.e., to the nearest centimetre. 

Example : Multiply 532*75 m. by T23. 

Changing the point in multiplier to give a unit figure, we 
liave 

ni 

53-275 X 1-23 

10-055 

1-598 

05-53 metres. 

Division. Example : A rod of iron weighing 15 kg. is 
cut into 40 equal pieces. Find weight of eacli in grams. 

40!]5,0(H) 


375 grams. 
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Example : A maa rides a bicycle at the rate of 5 75 m. 
a second. How long will he take to ride 100 km. ? 

r>.7r>ii()oooo ;i739i 


No of seconds = 

100,000 


2250 

5 75 


5250 

750 

-- 

17391 sees, nearly 


I 175 

Timo — 4 brs. 

49 imn. .51 sties 

00117391 
ooj :>S9,,5l 
4„49 


'Phe various uuils a.r(‘ (‘.oanccled together by tlu* following 
relations • — 

Oru' lit re =1 eu'. dm. 

One gram is the weight of 1 (;e. of watt‘r uiuhn* certain 
(ionditions, viz., of ])iire water at 4'^ 0,, and at ])r(‘ssur(' 7()0 
mm. 

Example : A vessel measures 5 m. by 2*5 m. by .*10 cm. 
How many litres of vater will it hold { 

Volume - .5 X 2*5 X -3 culuc tuctros 
3*75 tni. metres 
1 cu. in, - 1,000 cn. dm. 

j ,000 litres. 

. • . fapaoity 3,750 litres 

Decimal Coinage, 

Many eounti'ies hav<‘ also a decimal system of coinage, 
though tlie coin of unit vahi<‘ varies both in name and value. 
Thus in France the unit of value is called the franc, in Oermany 
the mark. The monetary unit is m all thcf^c' countries sub- 
divided into 100 smaller units, as per following table : — 

France: 1 franc = 100 cditimes. In acjcounts sums of 
money are written .‘512 fr. 15., it being understood that the 
15 is 15 (centimes. 

Germany: 1 mark = l(M) jifennige. 

In the United States the unit of value is the dollar, the 
sign for which is $, and it is sub-divided hito 100 cents. 
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Calculation of prices is performed by decimal multiplica- 
tion. 

Find price of 37 m. 45 cm. of clotli at 2 frs. 35 per metre. 


frs. 

37*4.5 X 2*.3.5 

2*35 X 37*4.5 

74*90 

fr. 

J 1*235 

1*873 

88*01 

— _ 


88 01 


As tlie centime is a small value the answer need only be 
corT('(^t to 2 decimals. Quantities in tlie decimal systems 
may be converted into tlie Englisli system and vice-verm. 
TIk' subject will be treated more fully in a furtlier ctliapter. 
For simple conversions the student may refer to the accom- 
panying table of equivalents, taken from an Order in Council 
of Alay, 1898 : — 


IMPKUUL Equivalents 


I inelro = 39'37()1J3 ins, 
I hectare -- 2- 47 11 acres 
1 gram = 15*432 grains 
1 kilogram = 2*2046223 lbs. 
1 litre - 1*7598 pint 


Metric’ Equivalents. 


1 yd. = *914399 metre 
1 grain - *0048 grams 
1 lb. - *45359243 kg 
I gallon = 4*5459031 litres 


The following rough equivalents might also be learned. 
A metre =39 inches nearly. 

A kilometre =5 furlongs. 

A centimetre= | of an inch. 

A hectare =2J acres. 

A litre =1J pints. 

A kilogram =2| lbs. av. 

The values of the principal coins are approximately 
9|d. for 1 franc, 
lljd. for 1 mark. 

50d. for 18 (U.S.). 
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Example : Convert 125| yds. into metres. 

]25f yds. = 125-75 x -914399 metres. 

= 114 98 metres. 

12-575 X 9-14399 


113-176 

1-258 

•503 

38 

11 

1 


114-08 

Tt is generally siittieic'ni. to wnik io 2 dt'cimals, i.o., to 
nearest centimetre. 

Exam])le : Exj)Tess in francs and centimes £41 12s. 6d., 
being given that £1=25*22 francs. 

£41 12h. ()d. - £41- (>25 

41-025 X 25-22 


1040-025 ( — 25 iitnos) 

8 325 ( - -2 times) 

•832 ( -- -02 times) 


1049-78 or 1049 frs. 78 c. 

Examjile : Exprtiss in £ s. d. to nearest farthing 375 francs, 
if £1=25*22 frs. 

25-i^^)375-00(14-809 
122 80 
21 920 
1 744 
231 
4 

Answer = £14 178. t^d. 


Example : I buy 40 metres of velvet at 12 fr. 60 a metre. 
What is the cost approximately in English money ? 


Cost = 12-00 X 40 
= 504* fi-H. 

^ £19*984 

= £19 19s. 8d. nearly 


25*)J1^)604*0( 19-984 
251 80 
248 20 
21 22 
I 04 
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Tlie coinage of India is not on a decimal basis. The unit 
of monetary value is the rupee , 100,000 units is called a lac, 
and the method of writing large numbers is as follows : — 
125,000 ni])('es would be written 1,25,(MK), and read as one lac 
25 thousand. Tlie ru])e(', is sub-divided into 16 annas, and 
1 anna into 12 pie. 

The rupee is equivalent to Is. 4d. One hundred lacs is 
<!alled a crore, so that Rs. 4,00,00, (MK) is read as 4 crores rupees. ^ 
Rs. 2,21,25,000 is read as 2 crores 21 lacs 25 thousand rupees. 


EXAMPLES XV 

1 'ri»o woiglits (»f lour parcels arc 5 37 Uji , I S kg.. 3-S5 kg., and 

kg. rosp(*ctiV(‘iy. What is thoir coiid>in(‘d weight. 

2 A litre is 1 7(1 pints. How many pints arc thorc m 3*5 litres ? 

3. How man;v iiiiK'S can a |ug wlik-li holds a litre bo filled from 

a cask contairiJiig ‘2*()8 hectolitres V 

4. Find tlie value of 72.7 grams «)f gold at £187 per kilogram. 

.7. A nugget weighed a kilogram, and 0'3() of it was gold. How 

many grams of gold did it. contain V 

6. If tliere is 19 per cent ot water in a mixture, how many centi- 
litres of w'uti'r are there in 2 litres »>£ the mixture 't 

7. It the price of an article m England is 3 sli , find to the nearest 
5 cents what the price oi it would be in American money ($l=50d.). 

8. How long will a pipe, which supplies 20 litres of water per 
minute, take to fill a tank wdiich holds 5 hectolitres ? 

9. A tramline 3 Km long had a length of 85 metre, s laid as single 
line, and the rest was driublc line. What length of the line was double ? 

10 Taking a franc as 9l<l., give tho value of 15 francs in shillings 
to tho neare.st shilling. 

11. If a metre lie taken as 3 28 ft , how" many sip ft. will there 
be 111 a Sip metre ? 

12 A cistern is 1-15 metres in length and 0-05 metres wide. Find, 
to tlie nearest centimetre, the depth of water in it when it holds 400 
litres. 


13. A kilogram is 2-2 lbs. What is the price of a pound of tobacco 
if a kilogram cost 12 sh. ? 
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14. In a kilogram of brass there are 250 grams of zinc. What 
percentage of the brass is zinc ? 

16. How many litres are lliere in 3*7 hectolitres ? 

1C. What depth of water in centimetres arc there in n tank 3 metres 
long and 2 metres wide, wlien it holds 3 cubic moiroH of water ? 

17. From 53 hect-olitros 4C litres of wine, how mimy bottles can 
bo tilled, each eon taming 1 litre ? 

18. How many Ills, (to nearest lb.) are there in 545 Kg ? 

19. A railway is being laid down at the rate of 0-24 Km. a day. 
How long will it take to lay 100 Km. ? 

20. How mapy cubit* metres of air space are there m a room 10 
metres long, 8 m. 50 cm. broad, 7 m 20 cm. high ? 

21. An inch is 2*54 cm. How many inches are there in 12 cm, 
(to nearest inch) ? 

22 If a train runs 73*6 Km. in an hour, how long will it take from 
London to Edinburgh, CCO Km. (to nearest hour) ? 

23. H<iw many sq. metres arc there in a sheet of paper 1*36 metres 
long and 0*75 metres wide ? 

24. Convert the following lengths into yards : — 945 metres, 401 
metres, 99*75 metres, 12.025 metres, CCO centimetres, 3 Km. (answers 
correct to 3 decimals of a yard). 

25. Convert the following lengths into metres (correct to centi- 
metres) ; — 700 yds., 88 yds.. 125 yds., 27 yds., r)7»5 yds., 80 yds. 9 in., 
101 yds. 2 ft., 24^ yds., 44^ yds., 37f yds., 8^ yds. 

2C. Convert the following weights to lbs. (correct to nearest lb.) : — 
30 Kg., 805 Kg., 93*75 Kg., 13,478 grams, ^ Kg., 88^ Kg.. 4G9 Kg. 

27. How many miles are there in 260 Km. ? 

28. How many steps, each 65 cm. long, does a soldier take in 
marching 273 Km. ? 

29. A piece of wire 150 cm. long weighs 1,320 gm. What length 
of wire will weigh a kilogram ? 

30. If I buy 44 litres of petrol at 2 francs for 5 litres, how much 
do I spend ? 

31. A litre of wine is worth *46 francs. How many litres would 
one get for 146 fr. 25 t 

L 
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32. A man bought some wine at 32 fr. 60 the hectolitre, some at 
36 fr. 60, and some at 40 fr. 80. If he mixes equal quantities of these 
so that the value of the mixture is 1,593 fr. 65, how many decalitres 
of each kind did he buy ? 

33. Find the area of n rectangle 1 m. 60 cm. long and 76 cm. wide. 

34. How many sq. metres are there in tho area of the two faces 

of a wall 16 m. 60 cm. long, 6 m. 30 cm. high, m which there are 3 
windows each of height 2 m. 10 cm., and width 1 in. 30 cm. ? 

36. Find the price of 46*68 grams of gold at 3,442 frs. 16 the Kg. 

36. Find the simple interest on 3,431 frs. 60 for 217 days at li per 

cent. 

37. In one year France produced 83,632,391 hectolitres of wine. 
Give to the nearest integer the equivalent in millions of gallons. Take 
1 litre = 1*761 pints. 

38. Taking £1=26*22 frs., convert mto francs and centimes the 
following amounts; — £30, £907 16s., £8 12s. 9d., 178. lOld., 12s. 6d., 
£23 11s. 6d., £1,000. Also convert into £ s. d. 20,000 frs., 183 f. 50, 
4,021 f. 76, 633 f. 35, 46,275 frs. 

39. Read the following: — 3,23,10,000 rupees, 66,00,000 rupees 

•Ml. Find the equivalent in English money of 76 rupees 10 annas 
6 pie. 

41. A gentleman employed in India remits home a lac of rupees 
How much English money is that ? 
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4 l>:ji,o;5s 
T) 

(i i(),()so,r>(>7 
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!> Hi os Uo 
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11 . (V.lm.nis 34,200, 4.‘>,7r»S, 470,042, 450,345 Kows : 

I2S.0(>7, 157,030, OS,775, 30,000, 13,700, 57,773, r).5,l03, 31,102, 70,041, 
22,033, 55,750, 50,35S, I1,I5S, 22,000, 105,452, 00,01:5, 20,000. Tol.al, 
1,0 4(),3I3 

12 T(»l.uls £3O,S0l Sh 4<1 , £40,!>71 IHs. 5<! Oimssjon ol £IO,OSO 
lOh. 1(1 m Di coliiiriii 

1,3. £12,550 14m 2(1. me , £2,0S1 12h. ,5(1. me , £10,512 I2m. 0<1 me , 

£5,120 13s :{<l me , £4,572 i:5s ,h1 me , £.3.5H :is Id. me , £1,102 Os Od. 
dee , £1,0 41 Os Od d<M* , £77S 2s .3d dee , £127 10s 2d me , £105 14s Od. 
(!(!(*., £1 40 Os. Hd me , £.320 10s Id dtM* , £250 Is Id, doe., £343 2 k. lid 
jne dX.t.ils £142,1 10 I4s 5d , £]0:i,215 5s lid 


(UlAPTMR II 

1 70,70.3.102,40s, 1,501.210, l,15O,.30S, 14,205,301, 7, 1 7H, 1 00,0H4, 

200,425, 25,551,075 

2. S,35.3,I25, 37.515,75S, 0,851,310 (SOO - 2 limos), 5,050,582, 1 1 0, 

131,810, 71,753, S()8,000, 20,08.5, 01 875, 10.154,250, 843 75 (1 25 X 8 
- 10), 4:14*375. 

3 .3,470*5, 4 50, 10 101, *2078.3, *803 41, *0023, 0,084*.5, 20*125, 

1*022.), 84,37.5, 15,02.5, 1.50-25, 4 1002.5. 

4. £11 12s Od, £1,721 Is, £7,474 2s. 7(1, £0,0.50 Os. Od., £1,005 
J.3s Ofd , £25,201 10s. lid. 

5. £4 (Is. 4d = £,*J. 

0. 344 md(vs. 
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CJOMMERCIAL ARITHMETIC 


7. 11 cwt. S2 11 )s. 

8. £5:1 Gb. 

!). ]22 tons 12 cwt. 2 qrs. 

10. £1 IGs. S<1. 

11. £8 I5s. Gd. (1st ,lan , 1004, wiis a Friday). 

12. 12-8 kg. 

J.'i. 1 08834, 341 83705, 3.A 70405807. *003282751, *181447, 

GG,7G0-02, G58-8G07824. 

14 £3,712 18s. 4(1., £2,542 18b Gd , £570 Ss 7d , £431 14b. Id, 
£1,105 ,7 b Od. ; Total, £8,450 5s. 3(1. 

15 £7(»7,430 lOs 


CHAPTER 111 

I. 40,102, 1,051,540, 8 281, 2837-25, 1 004100 0 031233 . . ., 

7,131, 5,115j‘„ £30 Ob. Od , £7 10s 7(1 , £3 17 b 3iM , £5 7s O’jd 

2 5,844 'n\», l,172Jl?r„ 43,725, 1*457, 1,035, 0*0003, 0*0000455, 
£10 lOs. 11 'd , 71(1 , £107 Os. Id. 

3 8s. 

4. Is Old. 

5 .307, 2b 7 Id. 

0. 27 lbs. 

7 1 4 ‘I b(Joks 

8 130. 


(T4 AFTER IV 
1 3 458, 18 08, 00,034*8, 0*710, *0402 

2. 108*500. 

3. 31*87042. 

4. £5 308, £3*070, £100*100, £0 400, £17-212, £1*005, £0*125, 
£0*025, £0*103, £0*387, £40 583, £2*082. 

5. £2*154100 . . ., £15-3125, £8*8004166 . . ., £9*8145833 . . ., 

£14*35520833 . . , £1*420833 . ., £2*815625, £7500*875, £834*525, 

£7-725, £8,012-1833 . ., £90*770106 .... £0*7375, £304*50375, 

£0*13020833 . , £0*3333 . . . ., £0*7104106 . ., £0*2875, 

£0*345833 . . , £0-000 ., £245*00025, £0*01145833. ., £0 015104100. . 
(3|d. - 14 \f. £-0145, 3*025 0,000 - *000004100 . . .) 



(TOIMERCJIAL AUr^^HMETlO 


Jr.l 

0 £0 Hh :i(l, £7 14s 3/d., £3 4s. Id^d., 5s. 5M , £3,I5(> ‘2s (id , 

£S1 18s 3d , £1 2s 24‘d , £l(i ISs. {)d., £37 (is 5|d , £S2 Kis (>fd , £1) 2s 
1 1 id , 4s. J Id., 31(1 , 2s. (i»d , 2d , 2/d , 10s , 4s. 9}d., l‘2s. Lid , I Is. 5/d , 
1 7s. Old. 

7 6-411, -1230, 3*M431, 528-7, -00‘2, 7 4480, 11868. 70-118, 

141-615, -1471, S5()40, 100-770, l‘20-348, 7 530, 101-731, 3,023-738, 
30-3092. 

8 54-02, 267, 1 643, 13-35, 10-080, 28,838-()0:i, 2-5001, -000 >05, 
100-0000, -16, 121,03‘2,631 

0. 25-17, (i0 5002, 005, 110 882, 014, 2 121, 71, 42 33, 0. 

10. Id , £2 12s. 3d., £l Os. Id , £56 Os. 7d , 14s 3d., Is. lid., 15s. 

1 1 ‘2s 8d 

12 Ss 1 U1 

13 Is. 3d. 

14 £(il3 Is .“,,'d. 

15. £l,475-(i(i66 

44 2700 

l,510-03(i(i 

45-5081 

1,565-535 £!,5(i5 10s. Od. 

l(i. £4,750 

332 5 

4,417 5 
300 225 

4,108-275 £1,108 5s (id. 

17. £l(i 5s l(»d., £(i5 18s. Hid, £8 2s. lOid., 2.s. 7^d. 

(1HA1‘TEK V 

1. £l(i2 18s. (id. 

2. £3,452 13.S. lOd. 

3. £289 I3s. 4d. 

4. £351 Os. 4. id. 

5. £707 Is. Ojd 

6. £152 15s. 

7. £12 14s. 7id. 

8. £584 4s. 3d. 

9. £62 lOs. 
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( ( EK( 'I A I . ARJ'J’HMETJC 


M) £1,400 15s 

11. £7 11s. 10(1. 

12. £040. 

13. £0 Gs. G^M. 

14 £100 5s. 4d 

15 £125 5s. 5^(i 
H) £533 ISs 

1 7. £337 2s G(1 

IS £540 13s 4(1 
1 0 £83 Gh. Sd 

20 £G80 lOs 

21 £50 8s 

22 £51 17s. 10 Id 

23 £3,404 10s 7 Ad 

24. £5G 12s. 7 ^1 

25. £331 lls 2d 

2G. Gs lOAd., £10 7s SAd , £1 Os. 4d , £4 l‘>s 2/(1 , £343 Us. O’d 

27. £18 4s , £2 2s., £1 2s 2d , £205 8s 4d , £5 1 2s 8d. 

28. 7s. Gd., 10s. 3d., £1 Os. 3d , £2 2s , £3 I Os 

29 £14 8b. lljd 

30. £19 38. 2d. 

31. £62 15s, 5d. 

32. £140 2s. 7 Ad. 

33. £14 ISs 31d 

34. £79 15s. 10(1. 

35. £ s. d. 

15 111 

15 2] 

1 15 0 

12 41 

3 0 

1 2 0 


3G. £323 17s. 11 .Id. 

37. £112 98. 5d. 

38. £6 2s. 8d. 

39. £2 13s. 4d. 

40. |d. 

41. £5 Is. 7d., 2Jd. 



( ’( > I\rM K RC I A L A R I T I f Al KTl C 
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CHAPTER VI 

1. S horses. 

2 1 1 nun. 

3. £192. 

4. £2 5s. 

5. 9 men. 

(». £,S74 

7 £59. 

S 12 (hut, 

9. £20 19s 4d 

10 £2 5s. 9c I 

11. 4 hrs 4S nun 

12 £110 Vs r»(l 

13 £(.l. 

14. £10 10s 

1 "i f. 1 

10. £42 Hr. 5(1. 

17. 200 tnin. 

is. 22 men. 

24 19 

10 £090 y ^ £684. 

20 14 o/.. 

21. 300 iiK'n 

22 10s 10(1 

23. £3,750 

24. 2s. S^d.lOs 

25. 2s. 9j(l. 

26. £2, .500. 

27. £1,053 Os. 2d. 

28. £230 X ™ X = £300. 

59 4 

29. £300 10s. 

30. 75 burners 



(X)MMKU<iAL MirriiMiyrK' 


n r>i 


CMIAPTKK \II 


I ^ 1^ j I. 



• > 

r)(>%, li.") 

1 

2 " 


„ I4:“\„ 11 


7.')^\ 

„ S0‘\„ 

U*>’U> 1 

''•*'t /()» ' 

S(ii:;'\„ 2'’ 


> “ .> 
(>» ^ 


1 O 1 • o .> 

1 t)' 

/**() 




•> 

• > 

£.“) 10s , t;2 17s 

S.l 

, loM , 

, £.7 1 l.s .'xl , 

.7s , ()s 10’( 

1 , Ss 

1(1 ,21, 

:i ;~>: 

^ «)J 

(Ul :57, 11 

10s 

1(« , 

j .0 :)s 

.o'd , £i:) Is 

(k 1 , £7i>2 

-Is 10 

01 , £10 

(is 

S(l 










•1 

£(>1 Kis, 

£.S07 

S'-. 

7,0, 1' 

2, Kt:};.;, 11, 

()2:i .012.7, 0 

70 02. 

£(i,70 1 

IOn 

(xi 

, urK<nr> 

Os , :; 


111,1 

.711 20. SOO 

1. 17S0 Is 

2-1 , 

£(>,ri7s 

1 (>s 

r>.i 

, £2,021 10s. S(1 


ir.“ 7s 

i'xl , 1.122, 7 :'> 

7 is 0(1 , £7] 

►OO 2s 

0(1 


7 

S,<)00 

(» 

£1 1 Os 1 01 

7, 

0X0 

()• 

S 

07 . 

0 

£0 17. 

10. 


1 1 

7(»'\„ 10'\„ 1 1<\, 

12 

1 ,120 ^fiMins 

10 

27 20 '’,,.00 77 

1 1. 

1.722. 

17 

s%. 

1() 

SI f’;, Ml 1S7S, 7‘’„ 111 looo. 

17 

£1,74S 

IS 

£140.000. 

10 

(>2 0'’,„ (i.i 7“:,. (iO 4'’;,. 

20. 

£l(iO 14s .S(I 

21. 

£2,000 

SO 


1,02(1 

102 

00 


l.(i02 

.los 


1,224 



t'oMMKUci \i. viirriiMF/ru 


15i1 


non 


Cl r>, winch must 


(HHiiil tncii'jiMo of ('^iniiiisjcrt ; Imt diffcitcn (i cl oarnin^rt fraction 

110 lOo T) _ loin 

= KKI ^ KM) !(,(> ■ •’ f, J 


(ILXr'I’Kn \ll! 

1 i:{i os , is:>, ,ii'» KM 1 Id , i,<> sv, 1 1,(1 , Cl / i'-. ;m , iC'.Wi os oil , 
JlIT) 17s .‘id, CIl 14s (Id, c.'il Jls Ktl 

ti a77 Ss 4d , .C'JGi? .‘is. Gd , £i:i(; 10s , 1 : 1,710 1 fs., £S7G Is. 7d , 
£iMl .“)s 

:i £1 1.7s , £1S Is 7d , £201? Ills Od . 7.s. \'A 
1 i::{7:i lOs 7d. 

.7 £7.;}47 2s lOd 

G £4.K)(. i:is Id 
7 £1,171 I7s (.d 

>S £21 7s (id , £1(( I.Ss .sd , £.»0 Is. (»d. 

0 

JO 2.S0<,’„ 

IJ £14 Os (id. 

12 £.700 

1- 1^;.- 

11 £12,:i2(; 14 h 

1.7. £1 iSs lid 

IG. £G Ss lid 


(dl.XKTMU IX 

1 27'\, prolil, Oj'i loss, G(>;f‘!o piofil., 2Si‘’7 loss, 2S’',, jirolii, 

2l..^''„ I0S.S. 

2. Ti.s. Od , O^d , £1 i:i.s. 7d., 4s 1 hi., £1 o.s. 2hl 
:i. 4s ;i«l., fi^d., £1 8s. 5d , 2s. 0\d, lOs 0]d. 

4. £7 2s lOd , 8s 4d , £7. KM 2d , 7s 2 hi. 

0 . £27 JGs. 8d., £] Is. lOld., Is. lid , £5 7s., £1 I Is. 8d, 

0 . 48,',%. 

7. 44%. 



( 'OM IVI K K ( ’1 A J . \ R, I r H AI F/VU : 


(-oKt- prjre stjlljn|j; |n*n*i) 17s 


£‘108 ir>s., cq%. 

lOd., 4^% profit 

£2r> 10s 

Os. lid , 7 “Id 

8^d., nearly 

81 3 ’ 

• * ‘ 1 1* o 

('ost Price ^ i^ist Price 

N / f»5 

/ 100 

^ J('ss <iisc()unt 

. / 88 

V / 100 

\ Not P:y<\ 

, ^ no d )0 100 

• fraction - x X 


(buys at 1)0, sells at 120 x ‘;A). 

C.P. fraction = x 

100 UM) ::2-40 

S.P. fraction 

b 240 


S.P. fraction 


• . jirofit mb' 




(M*. per article - £^40 + 10 + j 

X. . , . , , 1770, 180 100 100 

Kctai I jinco per article = , tl- ^ jpo ^ <0 ^ ~88 

- 1 8s. 7ird. 

Annual cost - £50 X 52 + 350 = £2,950. 

Annual sales = £*93125 x 5,200 £4.842*5. 


Cash = £4,842*5 x - =. £4,260*960. 

100 

95 

. * . Amount received = £4,260*96 x = £4, 18. 
. * . Total profits = £1,268. 
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21 ) (is. fid 

21 1st r. ])er 111 «>4d \ 

‘Jtid P por 11) 44(1. 

• . IVolit - or 27 

25 £l <is Sd 

2() '2\V\, 

27 Ills 

ti'S 2<),'','\, 

2!) JCl) I5s 10(1. 

30 24|«‘;, 

31 illVi 1^ S(i. 

32 5()0JI).s 

33 50'’;, 

34 £] 2‘ (id 

35 Id 

3(. 121 

37 i(i;i'\, 

3s Fust liy lb. 

30. £JOs. 7ld. 

40. O.V’„ 

41 15,020. 

.*1 I ,, 

43. 2s, Od 

THAPTEK A 

1 £22 I Os , £4 !3s. Od , £151 3 k , £21 ISs.. £20S Js. 4d 

2 £2 2s, £t Is, £2 7s. lOd , £0 2s., £1S 17.s. Id , £IS JOs. 4<J., 
1()K (id., £10 17s. lid, £S 1.5s, £312 10s. 

3. £l lOs. 4d., £2 8s Id, £5 Os. 2d, £8 12s Od , £14 Kis. 2d., 
£43 Kis., £10 4s. (id., £128 9s. 3d., £2 19s. Id., £257 36. 4d. 

4 £1,085 8s. 9d. 

5 £ll2s. 7d 

(). £2 Is, Id. 

’7. £113 13s. 

8. £280 10s (id. 

9. £4 14k. 8d. 

10. £3 10s. 6d. 



15K 


ro M M ElUM A L A Kl'r H M El’ 1 ( ’ 


)\. n:3 2s. 7(J. 

12. £ir>ir)H, kl. 



1 


Hiilances 
£2.50 ti 

3 

1 Days 

1 ^ 

1 I'rodiiots. 
1000 

,, 

1 


245 

d 

3 

1 iiX 

1 5145 


25 


255 

18 

9 

1 2 

1 512 


27 


248 

8 

9 

, 11 

' 2728 

F(4). 

7 


273 

14 

9 

25 

i 0850 

March 3 


257 

18 

1 1 

50 

14448 

April 

28 


331 

5 

7 

12 

3972 

Mciv 

10 


314 

5 

7 

, 35 

10990 

.Tiiiio 

14 


239 

0 

7 


3824 

.[illy 

30 

kit. 

3 

7 

9 

1 1 

•494(^5 


Hal 

£235 

12 

10 

.i 

2-4735 

£74 10s. 

Id 






8245 

825 

82 

3 389 


(’HAPrEK. XX 

1, £l,0(il 4s. 2(1 

2. £512 !»s. Id. 

;j £2,224 Is {)(! 

4 £3,(151 llH 7d. 

5 £(>21 138. 5(1. 

(> £14,()()() 8s. 

7. £787 ds. 1(1. 

8. £3J»5 ISs lid. 

l». £12,7()2 Ids. kl. 

10. £4,194 2s. lOd. 

11. £87(> 19s. 8d. 

12. £10 5s. lOd. 

13. £7,132 5s. 9d 

14 £1,529 Ids. 4(1. 

15 £1,137 IHs. 3d. 

Id. £21,275 3s. Id. 

17. £011 Os. 3d. 

18. £(>57 19s. Id. 

Tli« Intorest is obtaitwd by subtracting principals from answers 1-18, 

19. £25 6s, 9a, 



(’OMMEROIAL ARITHMETIC 


20. £12 J2s. 

21. £1,:124 IHs. 

22 £f>4() 10s 5(1 

2.T £5 12s 5(1 

24. £170 I Is 0(1. 

25. 1,()0.*1 f)(‘r I ,(^00. 

20 £4,255 15s. Id. 

27. 5 0045 

2S £50 11s. 5(1 
20. 024, 1 03 

30 £3,030 J2s 

31. 


4 


+ 




4 


£ 

100.000 

H.OOO 

l(uS,000 

45,121 SOI 7 
122,S7S 10S3 
0,143 0054 
120,022 0137 

45,121 S017 

83,000 122;' 

4,105 0001 
SS,005 1285 

45,121 SO 1 7 

42,073 2301 
2,14S 00 IS 

45.121 S082 

45.121 SOI 7 


( HAPTER XII 

I (i%, 4%, 3",,. 

i 3',%. 7';;,, 3'%, 4%. 

3. 5 years, 2^ months, 3^ years, 24 days, 8 montlis. 

4. £1,022. 

5. £100. 

0. £198 Os. 8d. 

7‘. £97 Is 9d. 

8. £750 Os. 5d. 

9. £221 15k. 10(1. 



(’OMMKIUM \L 


IGd 

11 £4,.52(i 13 h 4d. 

12 3 2%. 

13. 3‘39‘*{, (irtkJUjuj It tt> JHh A(.i,i<*li ot iollowiiifjr yiw). 

JT). () 7() . . 

I(» £7ri. 

17. l2V!f,. 

IS. £()71 r>.s. 

19. £450. 

20. £505 19.S l(i. 

21 £500 13s 3(1 ,£753 9a 9<1 , £1 (>0 (»<m M , £9<: 1 19s , £.32S lOs I Id 

22 3 015.. <*„ 

23. £S I Is. 7d 
2-1 £-153 19s (id 

25 £12, £75S Ss 9d 

2(>. £845 10s 3d. 

27 £532 lOs , (assiimin^tr thid £.500 is Iioi rowed e.ieli ims'), 

or £533 .‘is lOd , (i (i5S . (if mleresi js l)on‘ow(‘il .i*-? wi'll) 

28. 2 88...<»;,. 

(MlAl’TKIl Mil 

1. 78, 15(i, 234, 312. 

2. 2,197, 2,1 9\ 8,788, 15,379. 

3. £42() 1.3s. 4d., £293 (i.s 8d. 

4. .i-.o/ ‘j 1 o/ JI20' 

-t- w.i ,1.. j ,o» ^ ' :i 'O' 

5. £17o, 22.50, £.325 

(). £ 120 , 2 •;(), £00 

7 .30, r*. 72 

S £l 4s. 9.' , £2 17ri. 9d. 

9. £100, £150, £-180. 

10. 152, 171, 301. 

1 1 £70 Os, ,3(1 , £1,34 (is. (id., £55 4s. 9d , £40 2s Od , 4\d. 

12 £11 11s, £13 4s., £21 9.*.. 

13 £51 Ss 9d., £34 .5a. lOd , £25 Us 4 Id. 

11 i'» roe«'i\(vs £l (is. Id. 

15 5.2 

1(). Mbs. 



( MINI ¥ 4 A J . A K1 'rH M KT H ' 


1 01 


17 . 18*94 . . .%. 

IS. r>:8. 

J9 (if a pint oxira wak»r (at first aritl - I pini. : nfter addition 
it IS t(> bo of watiu" . * . total of \\titi*r jl > ])tH 

20 I Sr. 

21. £:i() lOs 4d., £2,191 

OO ‘11 TO/ 4.0' 

23 £.300 2s (id , £274 Ss , £308 14s. 

24 £(){)(), £()00, £.540, £3()0. 

2.5 £2(i0 17s Id , £3.39 2 k Sd 

20. £.300, £1.50 

27. 40h.. 11s 4d. 

2S. 8S grs. and 2 grs. 

29. 407, 4()7, H3(i, 

.30. £3,800, £1,20('. 

31 2 ; 9. 

32. 1 One sohition is 1 ; 2: (»: I : i. li. Ono solution is 
1 : 3 ; .5 : 1:1. 

33. £1,004, £2.070. 

34. £303, £272 fis , £190 Tis. (W. 

35. Jf; o p. 

30. £2,000 Os. Id. 

37. .5ld. 

38. \l oz., £7 19s. 


(^HAPTF.H XIV 

1. 4,900, 004, 1, 7.5.5, I,.5(i8, 2,240, 3 IS, 98, 1,.528 

2. 4,3v‘o, 5ii, 15, 'A, 14, 20, .3,^ I 13^. 

3. 1,005, 3,7.54i, 3,202, I2(i,720, 304, 4S7, 4,080, 1,34.5,949. 

4. 44/;^, 104.’,, SS];, 3,.520, H*, 13.]^ 13(i, 37,387]f. 

5. 10,980, 4,544, 7.50, 301,102A, 21,370, 4,1 43J, 1 IS. 2.5,320|, 77,100. 

0. £10 1.5s. 11(1 , £7 llH. 3cl, £1 lOs. 5d., £811 18s. .5Ad., £4 19 h., 

£15 148. lOkl., £2 Is 8(1., £4 3s. 2U\ , £20 10s. lOd , £31 14s. (id. 

I £3^, £111^, £U’ ^41?. £1,020M’ £IItVi^. £840, 

7Ur., 230]8., 5is., 129*8., 832s., 32,407^, 2,337. s , 221 ;;h, 16,923gK., 
855(1., 2,835d., OOd., l,552d., 9,984d., 388,888^d., 28,()50d., 2,602d., 
203,080 Ad. 

8. 5 t. 9 c. 1 qr 20 lbs 



(^0]\rMKR(JIAL ARITHMETIC 


1). £1 9s. 9^(i. 

10, 94r> .s(i ft, 15 s(^. in. 

11. 1,995, 7,()00, I0 2r»l>5, 12], 5H5, 13i 

1 ‘2. 

1 9. 15 Y<ls , 45 \tls. 

14. 25 1). 1 p 1 

15 957,120 

1(5. 42j S(j. yds., 5(»‘;; yds 

17 

15. 2,220. 

19 11. 

20. Ij 

21. 57(>, £2 11s. 

22 til 1 Is 9,1 
29. 121 Ihs. 

21. 15 in 

25. 192,1 OS III 

2(1. 1 !) ft. (I in 

27. *9042 cii. fl 

2S 171 ("At. 

29 l,OOS H(\ f(. , tl Ids, 

90. 99S ft 1 in. 

91 £77 9h dd 

92. 40. 

99. 279,092 

94. £9 1 9s. 9d. 

95. 11 |)UH*(’is, l(5s O^d. 

9(5 i9/;v 

97. 420,000 

(TFArrEH XY 

1. 19*08 k^;. 

2. did. 

9. 208. 

4 £195 11s, ()d 

5. 9dO grains, 
d. 9S. 



COMMERCIAL ARITHMETIC 




7. 

70 cents. 


8 . 

25 min. 


9. 

2,915 metres. 


10. 

12s. 


11. 

10-7584. 


12. 

53 cm. 


13. 

5s. 5^(i. 


14. 

orto' 

/O' 


15. 

370. 


10. 

50 cm. 


17. 

5,340. 


18. 

1,202. 


19. 

41 Of days. 


20. 

012. 


21. 

5. 


22. 

9. 


23. 

102. 


24. 

1,033-400, 438-639, 109-088, 13,150-714, 7-219, 

3,280-843 

25 

040-08, 80-47, 114-30, 21-09, 01.72, 73-Sl, 92- 

51, 22-40, 40-46, 

34*62, 'J 

•43. 


2( 

36, 1,775, 207, 30, 1, 195, 1,034. 


27. 

156f. 


28. 

420,000, 


29. 

114 cm. 


30. 

1 fr. 80. 


31. 

325. 


32. 

145. 


33. 

1,200 c.c. 


34. 

191-52. 


35. 

157 frs. 24. 


36. 

44 frs. 32 


37. 

1,841 millions. 


38. 

75()-60, 22,992-32, 237-84, 22-54, 15-70, 

594-40, 25,220, 

£793 Os 

i. 6id., £7 5s. Old., £169 9^. 41d., £25 2s. 3:[d 

. £1,795 .58. O^d. 

39, 

3 crores 23 hi os 10,000 rupees, 65 lacs. 


40. 

£5 2s. 2ld 


41. 

£0,000 138. 4(1. 




THE ENE 









